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PREFACE

Black’s Medical Dictionary first appeared in 1906. That new century was to see health care in the United Kingdom evolve from a largely personal, paternalistic consultation between doctor and patient, based more on medical tradition than medical science, to a complex, science-based, team-oriented and managed service. Even so, the core of medical practice has survived: the face-to-face consultation between doctor and patient. But the nature of this core activity has been irreversibly altered by a shift in the ‘balance of power’ between the participants as patients became better informed about their health, illnesses and possible treatments. A significant catalyst in the emergence of the informed patient has been the media, including publications like this dictionary, the contents of which during its 42 editions reflect these changes in medicine.

One modest constant in this sea of change, however, has been the objective of Black’s Medical Dictionary. When launching the first edition, the editor, Edinburgh physician John D. Comrie, declared his aim as being to produce ‘a work which would occupy a position somewhere between that of a Technical Dictionary of Medicine and one intended merely for the domestic treatment of common ailments . . . giving information in simple language upon medical subjects of importance and general interest’. That initial mission-statement underpins this first edition of the 21st century.

Entries in the 42nd edition have undergone major revision where medical knowledge or research has resulted in greater understanding or changed practice. These include angioplasty, endoscopy, interventional radiology, shaken baby syndrome, transfatty acids, MRSA, stem cells, monoclonal antibody drugs and human papillomavirus vaccine. As acknowledged in the 41st edition, it remains the case that changes in British medicine continue remorselessly in how doctors are required to work, rather than what they actually do. Many of the bodies which constitute the National Health Service have once again been abolished, replaced or merged, new ones have come into existence and functions changed. Advances in disease treatment are matched by those related to mental health and lifestyle, so sections on cognitive behaviour therapy and sex education at school have been rewritten, while those worried about their weight can check where they stand on an obesity rating.


Black’s Medical Dictionary is neither a textbook of medicine nor a formulary of therapeutic drugs. The many drugs that are included are given their generic title as used in the British Pharmacopoeia. Patients are individuals who react in varying ways to injuries, diseases and their treatments. Appendix 1 explains some basic first-aid procedures, but patients’ own doctors are normally the appropriate source for personal medical advice. The dictionary should, however, help readers to decide when it would be wise to seek medical advice and subsequently help them to set such advice in context.

Although every effort has been made to ensure accuracy, neither the publishers nor the author can be held responsible for any consequences if readers use the book for the treatment of themselves or others.
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Note: The use of small capitals – for instance – STOMACH, refers the reader to the entry of that name for additional information.


A

A & E Medicine

see ACCIDENT AND EMERGENCY MEDICINE.

Abdomen

The lower part of the trunk. Above, and separated from it by the diaphragm, lies the thorax or chest, and below lies the PELVIS, generally described as a separate cavity though continuous with that of the abdomen. Behind are the SPINAL COLUMN and lower ribs, which come within a few inches of the iliac bones. At the sides the contained organs are protected by the iliac bones and down-sloping ribs, but in front the whole extent is protected only by soft tissues. The latter consist of the skin, a varying amount of fat, three layers of broad, flat muscle, another layer of fat, and finally the smooth, thin PERITONEUM which lines the whole cavity. These soft tissues allow the necessary distension when food is taken into the STOMACH, and the various important movements of the organs associated with digestion. The shape of the abdomen varies; in children it may protrude considerably, though if this is too marked it may indicate disease. In healthy young adults it should be either slightly prominent or slightly indrawn, and should show the outline of the muscular layer, especially of the pair of muscles running vertically (recti), which are divided into four or five sections by transverse lines. In older people fat is usually deposited on and inside the abdomen. In pregnancy the abdomen enlarges from the 12th week after conception, as the FETUS in the UTERUS grows (see PREGNANCY AND LABOUR; ANTENATAL CARE).
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Regions of the abdomen.

Contents The principal contents of the abdominal cavity are the digestive organs, i.e. the stomach and INTESTINE, and the associated glands, the LIVER and PANCREAS. The position of the stomach is above and to the left when the individual is lying down, but may be much lower when standing. The liver lies above and to the right, largely under cover of the ribs, and occupying the hollow of the diaphragm. The two KIDNEYS lie against the back wall on either side, protected by the last two ribs. From the kidneys run the URETERS, or urinary ducts, down along the back wall to the URINARY BLADDER in the pelvis. The pancreas lies across the spine between the kidneys, and on the upper end of each kidney is a suprarenal gland (see ADRENAL GLANDS). The SPLEEN is positioned high up on the left and partly behind the stomach. The great blood vessels and nerves lie on the back wall, and the remainder of the space is taken up by the intestines or bowels (see INTESTINE). The large intestine lies in the flanks on either side in front of the kidneys, crossing below the stomach from right to left, while the small intestine hangs from the back wall in coils which fill up the spaces between the other organs. Hanging down from the stomach in front of the bowels is the OMENTUM, or apron, containing much fat and helping to protect the bowels. In pregnancy the UTERUS, or womb, rises up from the pelvis into the abdomen as it increases in size, lifting the coils of the small intestine above it.
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Contents of the abdomen in position.
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Position of renal system on rear wall of abdomen.

The PELVIS is the part of the abdomen within the bony pelvis (see BONE), and contains the rectum or end part of the intestine, the bladder, and in the male the PROSTATE GLAND; in the female the uterus, OVARIES, and FALLOPIAN TUBES.

Abdomen, Acute

see ABDOMEN, DISEASES OF.

Abdomen, Diseases of

See under STOMACH, DISEASES OF; INTESTINE, DISEASES OF; DIARRHOEA; LIVER, DISEASES OF; PANCREAS, DISEASES OF; GALL-BLADDER, DISEASES OF; KIDNEYS, DISEASES OF; URINARY BLADDER, DISEASES OF; HERNIA; PERITONITIS; APPENDICITIS; TUMOUR.

Various disease processes that can occur include inflammation, ulceration, infection or tumour. Abdominal disease may be of rapid onset, described as acute, or more long-term when it is termed chronic.

An ‘acute abdomen’ is most commonly caused by peritonitis – inflammation of the membrane that lines the abdomen. If any structure in the abdomen gets inflamed, peritonitis may result. Causes include injury, inflammation of the Fallopian tubes (SALPINGITIS), and intestinal disorders such as APPENDICITIS, CROHN’S DISEASE, DIVERTICULITIS or a perforated PEPTIC ULCER. Disorders of the GALL-BLADDER or URINARY TRACT may also result in acute abdominal pain.

General symptoms of abdominal disease include:

Pain This is usually ill-defined but can be very unpleasant, and is termed visceral pain. Pain is initially felt near the mid line of the abdomen. Generally, abdominal pain felt high up in the mid line originates from the stomach and duodenum. Pain that is felt around the umbilicus arises from the small intestine, appendix and first part of the large bowel, and low mid-line pain comes from the rest of the large bowel. If the diseased organ secondarily inflames or infects the lining of the abdominal wall – the PERITONEUM – peritonitis occurs and the pain becomes more defined and quite severe, with local tenderness over the site of the diseased organ itself. Hence the pain of appendicitis begins as a vague mid-line pain, and only later moves over to the right iliac fossa, when the inflamed appendix has caused localised peritonitis. PERFORATION of one of the hollow organs in the abdomen – for example, a ruptured appendix or a gastric or duodenal ulcer (see STOMACH, DISEASES OF) eroding the wall of the gut – usually causes peritonitis with resulting severe pain.

The character of the pain is also important. It may be constant, as occurs in inflammatory diseases and infections, or colicky (intermittent) as in intestinal obstruction.

Swelling The commonest cause of abdominal swelling in women is pregnancy. In disease, swelling may be due to the accumulation of trapped intestinal contents within the bowel, the presence of free fluid (ascites) within the abdomen, or enlargement of one or more of the abdominal organs due to benign causes or tumour.

Constipation is the infrequent or incomplete passage of FAECES; sometimes only flatus can be passed and, rarely, no bowel movements occur (see main entry for CONSTIPATION). It is often associated with abdominal swelling. In intestinal obstruction, the onset of symptoms is usually rapid with complete constipation and severe, colicky pain. In chronic constipation, the symptoms occur more gradually.

Nausea and vomiting may be due to irritation of the stomach, or to intestinal obstruction when it may be particularly foul and persistent. There are also important non-abdominal causes, such as in response to severe pain or motion sickness.

Diarrhoea is most commonly due to simple and self-limiting infection, such as food poisoning, but may also indicate serious disease, especially if it is persistent or contains blood (see main entry for DIARRHOEA).

Jaundice is a yellow discoloration of the skin and eyes, and may be due to disease in the liver or bile ducts (see main entry for JAUNDICE).

Diagnosis and treatment Abdominal diseases are often difficult to diagnose because of the multiplicity of the organs contained within the abdomen, their inconstant position and the vagueness of some of the symptoms. Correct diagnosis usually requires experience, often supplemented by specialised investigations such as ULTRASOUND. For this reason sufferers should obtain medical advice at an early stage, particularly if the symptoms are severe, persistent, recurrent, or resistant to simple remedies. The situation is a little different in children. About 10% of all those of school age complain from time to time of abdominal pain. Usually a cause cannot be found while sometimes it is a sign of stress or anxiety. Paediatricians usually do few investigations on such children, often no more than checking they do not have a urinary infection and that routine blood tests are normal.

Abducent Nerve

This is the sixth nerve rising from the brain and controls the external rectus muscle of the EYE, which turns the eye outwards. It is particularly liable to be paralysed in diseases of the nervous system, thus leading to an inward squint.

Abduct

To abduct means to move a part of the body – for example, a limb – away from the mid line. (Opposite: ADDUCT.)

Ablation

Ablation means the removal of any part of the body by a surgical operation.

Abnormal

A structure or process that is not normal (typical, usual or conforming to the standard); differing from the usual condition of the body.

ABO Blood Groups

see BLOOD GROUPS.

Abortifacient

An abortifacient is a drug which causes ABORTION.

Abortion

Abortion is defined as the expulsion of a FETUS before it is normally viable, usually before 24 weeks of pregnancy. (There are exceptional cases nowadays in which fetuses as young as 22 weeks’ gestation have survived.) (See also PREGNANCY AND LABOUR.)

Spontaneous abortion Often called miscarriage, this may occur at any time before 28 weeks; 85 per cent occur in the first 12 weeks of pregnancy. Of all diagnosed pregnancies, 25 per cent end in spontaneous abortion.

Spontaneous abortions occurring in early pregnancy are almost always associated with chromosomal abnormalities of the fetus. Other causes are uterine shape, maternal disorders such as DIABETES MELLITUS, diseases of the thyroid gland (see under ENDOCRINE GLANDS), and problems with the immune system (see IMMUNITY). Recurrent spontaneous abortion (that is, three or more) seems to be a particular problem in women who have an abnormal response of their immune system to pregnancy. Other factors include being older, having had a lot of babies previously, cigarette smoking and spontaneous (but not therapeutic) abortion in the past.

Early ULTRASOUND scans have altered the management of spontaneous abortions. These make it possible to distinguish between threatened abortion, where a woman has had some vaginal bleeding but the fetus is alive; inevitable abortion, where the neck of the uterus has started to open up; incomplete abortion, where part of the fetus or placenta is lost but some remains inside the uterus; and complete abortion. There is no evidence that bed rest is effective in stopping a threatened abortion becoming inevitable.

Inevitable or incomplete abortion will usually require a gynaecologist to empty (evacuate) the uterus. (Complete miscarriage requires no treatment.) Evacuation of the uterus is carried out using local or general anaesthetic, usually gentle dilatation of the neck of the uterus (cervix), and curetting-out the remaining products of the pregnancy.

A few late abortions are associated with the cervix opening too early, structural abnormalities of the uterus, and possibly infection in the mother.

Drugs are often used to suppress uterine contractions, but evidence-based studies show that these do not generally improve fetal salvage. In proven cases of cervical incompetence, the cervix can be closed with a suture which is removed at 37 weeks’ gestation. The evidence for the value of this procedure is uncertain.

Therapeutic abortion In the UK, before an abortion procedure is legally permitted, two doctors must agree and sign a form defined under the 1967 Abortion Act that the continuation of the pregnancy would involve risk – greater than if the pregnancy were terminated – of injury to the physical and/or mental health of the mother or any existing child(ren).

Legislation in 1990 modified the Act, which had previously stated that, at the time of the abortion, the pregnancy should not have exceeded the 24th week. Now, an abortion may legally be performed if continuing the pregnancy would risk the woman’s life, or the mental health of the woman or her existing child(ren) is at risk, or if there is a substantial risk of serious handicap to the baby. In 95 per cent of therapeutic terminations in the UK the reason is ‘risk of injury to the physical or mental health of the woman’.

There is no time limit on therapeutic abortion where the termination is done to save the mother’s life, there is substantial risk of serious fetal handicap, or of grave permanent injury to the health of the mother.

About 205,000 terminations are carried out in the UK each year and only 1–1.5 per cent are over 20 weeks’ gestation, with the vast majority of these late abortions being for severe, late-diagnosed, fetal abnormality. In 2007, nearly 18 abortions were carried out for every 1000 women aged 15–44.

The maternal mortality from therapeutic abortion is less than 1 per 100,000 women and, provided that the procedure is performed skilfully by experienced doctors before 12 weeks of pregnancy, it is very safe. There is no evidence that therapeutic abortion is associated with any reduction in future fertility, increased rates of spontaneous abortion or preterm birth in subsequent pregnancies.

Methods of abortion All abortions must be carried out in premises licensed for doing so or in NHS hospitals. The method used is either surgical or medical, with the latter being used more and the former less as time goes on. Proper consent must be obtained, signed for and witnessed. Women under 16 years of age can consent to termination provided that the doctors obtaining the consent are sure she clearly understands the procedure and its implications. Parental consent in the under-16s is not legally required, but counselling doctors have a duty to record that they have advised young people to inform their parents. However, many youngsters do not do so. The woman’s partner has no legal say in the decision to terminate her pregnancy.

MEDICAL METHODS A combination of two drugs, mifepristone and a prostaglandin (or a prostaglandin-like drug, misoprostol see PROSTAGLANDINS) may be used to terminate a pregnancy up to 63 days’ gestation. A similar regime can be used between nine and 12 weeks but at this gestation there is a 5 per cent risk of post-treatment HAEMORRHAGE.

An ultrasound scan is first done to confirm pregnancy and gestation. The sac containing the developing placenta and fetus must be in the uterus; the woman must be under 35 years of age if she is a moderate smoker, but can be over 35 if she is a non-smoker. Reasons for not using this method include women with diseases of the ADRENAL GLANDS, on long-term CORTI-COSTEROIDS, and those who have a haemorrhagic disorder or who are on ANTICOAGULANTS. The drugs cannot be used in women with severe liver or kidney disease, and caution is required in those with CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD), disease of the cardiovascular system, or prosthetic heart valves (see PROSTHESIS), as well as with those who have had a CAESAREAN SECTION or an ECTOPIC PREGNANCY in the past or who are being treated for HYPERTENSION.

Some clinics use this drug combination for pregnancies older than 12 weeks. In pregnancies approaching viability (20 weeks), pre-treatment fetocide (killing of the fetus) with intrauterine drug therapy may be required.

SURGICAL METHODS Vacuum curettage is a method used up to 14–15 weeks. Some very experienced gynaecologists will perform abortions surgically by dilating the cervix and evacuating the uterine contents up to 22 weeks’ gestation. The greater the size of the pregnancy, the higher the risk of haemorrhage and perforation of the uterus. In the UK, illegal abortion is rare but in other countries this is not the case. Where illegal abortions are done, the risks of infection and perforation are high and death a definite risk. Legal abortions are generally safe. In the USA, partial-birth abortions are spoken of but, in fact, there is no such procedure recorded in the UK medical journals.

Abrasion

Abrasion means the rubbing-off of the surface of the skin or of a mucous membrane due to some mechanical injury. Such injuries, though slight in themselves, are apt to allow the entrance of dirt-containing organisms, and so to lead to an ABSCESS or some more severe form of inflammation.

Treatment The most effective form of treatment consists of the thorough and immediate cleansing of the wound with soap and water. An antiseptic such as 1 per cent cetrimide can then be applied, or a sterile dry dressing.

Abreaction

An emotional release caused by the recall of past unpleasant experiences. This is normally the result of psychoanalytical treatment in which psychotherapy, certain drugs, or hypnosis (see HYPNOTISM) are used to effect the abreaction. The technique is used in the treatment of anxiety, hysteria, or other neurotic states.

Abruptio Placenta

Placental bleeding after the 24th week of pregnancy, which may result in complete or partial detachment of the placenta from the wall of the womb. The woman may go into shock. The condition is sometimes associated with raised blood pressure and PREECLAMPSIA. (See also PREGNANCY AND LABOUR.)

Abscess

A localised collection of pus. A minute abscess is known as a PUSTULE; a diffused production of pus is known as CELLULITIS or ERYSIPELAS. An abscess may be acute or chronic. An acute abscess is one which develops rapidly within the course of a few days or hours. It is characterised by a definite set of symptoms.

Causes The direct cause is various BACTERIA. Sometimes the presence of foreign bodies, such as bullets or splinters, may produce an abscess, but these foreign bodies may remain buried in the tissues without causing any trouble provided that they are not contaminated by bacteria or other micro-organisms.

The micro-organisms most frequently found are staphylococci (see STAPHYLOCOCCUS) and, next to these, streptococci (see STREPTOCOCCUS) – though the latter cause more virulent abscesses. Other abscess-forming organisms are Pseudomonas pyocyanea and Escherichia coli, which may live normally in the bowels and under certain conditions migrate into the surrounding tissues, producing abscesses.

When bacteria have gained access – for example, to a wound – they rapidly multiply, produce toxins, and cause local dilatation of the blood vessels, slowing of the bloodstream, and exudation of blood corpuscles and fluid. The LEUCOCYTES, or white corpuscles of the blood, collect around the invaded area and destroy the bacteria either by consuming them (see PHAGOCYTOSIS) or by forming a toxin that kills them. If the body’s local defence mechanisms fail to do this, the abscess will spread and may in severe cases cause generalised infection or SEPTICAEMIA.

Symptoms The classic symptoms of inflammation are redness, warmth, swelling, pain and fever. The neighbouring lymph nodes may be swollen and tender in an attempt to stop the bacteria spreading to other parts of the body. Infection also causes an increase in the number of leucocytes in the blood (see LEUCOCYTOSIS). Immediately the abscess is opened, or bursts, the pain disappears, the temperature falls rapidly to normal, and healing proceeds. If, however, the abscess discharges into an internal cavity such as the bowel or bladder, it may heal slowly or become chronic, resulting in increasing ill-health.

Treatment Most local infections of the skin respond to ANTIBIOTICS. If pus forms, the abscess should be surgically opened and drained.

Abscesses can occur in any tissue in the body, but the principles of treatment are broadly the same: use of an antibiotic and, where appropriate, surgery.

Absorption

Uptake by the body tissues of fluids or other substances. For example, food is absorbed from the digestive tract into the blood and lymph systems. Food is absorbed mainly in the small INTESTINE (jejunum and ileum) which is lined by multiple villi that increase its surface area. (See also DIGESTION; ASSIMILATION.)

Abstract

Summary, usually about 250 words, of a scientific paper.

Acanthosis Nigricans

A darkly pigmented warty skin change, usually occurring around the neck and axilla. It may be inherited but can also develop when a person gets a cancer called adenocarcinoma – usually of the stomach (see CANCER) – or certain hormonal disorders such as POLYCYSTIC OVARY SYNDROME, ADDISON’S DISEASE and CUSHING’S SYNDROME.

Acarus

The group of animal parasites which includes Sarcoptes scabiei, the cause of the skin disease known as itch, or SCABIES. This parasite used to be known as Acarus scabiei.

Accidental Death

In 2004, 3.7 million people attended an A&E department in England & Wales because of accidents, 130,000 were admitted to hospital and more than 11,800 people died as a result, nearly half occurring at home and around a third in motor vehicle incidents. Many of these deaths would have been prevented, had appropriate safety measures been taken. A high proportion of deaths from accidents occur in males between five and 34 years of age; alcohol is a significant factor. Since the introduction of compulsory use of car seatbelts in the UK in the 1980s and more safety feature such as airbags in vehicles, death from driving has fallen to one of the lowest rates in the EU; the figure for 2007 was 3,940. With employers more aware of the risks of injury and death in the work place – with legislation reinforcing education – the number of such incidents has fallen over the past 50 years or more: this group now accounts for less than 2 per cent of all accidental deaths. Accidental deaths in the elderly are mainly caused by falls, mostly at home. In infants, choking is a significant cause of accidental death, with food and small objects presenting the main hazards, but drowning is the third most likely hazard, usually at home. Poisoning (often from drug overdose) and drowning are notable causes between the mid-20s and mid-40s.

See http://www.statistics.gov.uk/Statbase/

Accident and Emergency Medicine

Accident and Emergency Medicine is the specialty responsible for assessing the immediate needs of acutely ill and injured people. Urgent treatment is provided where necessary; if required, the patient’s admission to an appropriate hospital bed is organised. Every part of the UK has nominated key hospitals with the appropriately trained staff and necessary facilities to deal with acutely ill or injured patients. It is well-recognised that prompt treatment in the first hour or so after an accident or after the onset of an acute illness – the so-called ‘golden hour’ – can make the difference between the patient’s recovery and serious disability or death.

Attendances at A&E departments are rising year on year, especially following the reduction in the out-of-hours commitment of general practitioners. NHS targets mean patients must be dealt with within 4 hours of arrival.

A&E Medicine is a relatively new specialty in the UK. The first A&E consultant was appointed in the NHS in 1967; now there are over 600. A College of Emergency Medicine was founded in 2008 to set standards of training and to administer exams. See www.collemergencymed.ac.uk

Accommodation

The process by which the refractive power of the lens of the EYE is increased by constriction of the ciliary muscle, producing an increased thickness and curvature of the lens. Rays of light from an object further than 6 metres away are parallel on reaching the eye. These rays are brought to a focus on the retina, mainly by the cornea. If the eye is now directed at an object closer than 6 metres away, the rays of light from this near object will be diverging by the time they reach the eye. In order to focus these diverging beams of light, the refracting power of the lens must increase. In other words the lens must accommodate.

The lens loses its elasticity with age, and thus becomes less spherical when tension in the zonule relaxes. This results in an increased longsightedness (presbyopia) requiring reading glasses for correction. (see AGEING.)

[image: image]

Diagram of eye in relaxed state (1), viewing a distant object; and in an accommodated state (2) with increased convexity of the lens for viewing a near object.

Accouchement

Archaic term for delivery of a baby (see PREGNANCY AND LABOUR).

Accretion

Addition to an object of the substance of which it is comprised. An example is the growth of crystals in a fluid, or overgrowth of bone after injury. The term also describes foreign material collecting on the surface of a body structure: for example, PLAQUE on teeth.

Acebutolol

One of the BETA-ADRENOCEPTOR-BLOCKING DRUGS (BETA BLOCKERS) (beta blockers) used to treat HYPERTENSION and ANGINA. Like other beta blockers, it slows the heart rate and may precipitate heart failure, so should not be given to patients with incipient heart failure. Acebutolol can be used with caution in patients whose heart failure is satisfactorily controlled.

ACE Inhibitors

see ANGIOTENSIN-CONVERTING ENZYME (ACE) INHIBITORS.

Acetabulum

The cup-shaped socket on the pelvis in which rests the head of the femur or thigh-bone, the two forming the HIP-JOINT.

Acetazolamide

Acetazolamide is a sulphonamide drug which acts by inhibiting the ENZYME, carbonic anhydrase. This enzyme is of great importance in the production of acid and alkaline secretions in the body. Acetazolamide is sometimes used as a second-line drug for partial seizures in EPILEPSY. It also has a diuretic action (see DIURETICS) and is used to treat GLAUCOMA. The drug has a range of side-effects. Related agents include dorzolamide and brinzolamide, used as eye-drops in patients resistant to beta blockers or who have contraindications to them.

Acetone

Acetone is a volatile, colourless organic compound of the KETONE group produced by the partial oxidation of fatty acids. In some abnormal conditions, such as starvation, uncontrolled diabetes (see DIABETES MELLITUS) or prolonged vomiting, acetone and other ketones can accumulate in the blood. Acetone may then appear in the urine, along with beta-hydroxybutyric and aceotacic acids, presaging developing COMA.

Acetylcholine

An acetic-acid ester of the organic base choline, acetylcholine is one of the substances which mediates the transmission of nerve impulses from one nerve to another, or from a nerve to the organ it acts on, such as muscles. It acts on both muscarinic receptors (blocked by ATROPINE and responsible for ganglionic and parasympathetic transmission and also for sympathetic innervation of sweat glands – see under AUTONOMIC NERVOUS SYSTEM) and nicotinic receptors (responsible for the transmission of nerve impulses to muscles and blocked by curare, thus causing paralysis). Acetylcholine is rapidly destroyed by cholinesterase, an ENZYME present in the blood. ANTICHOLINERGIC drugs such as PHYSOSTIGMINE prolong the action of acetylcholine.

Acetylcysteine

Acetylcysteine is a MUCOLYTIC drug that is used in the treatment of CYSTIC FIBROSIS and PARACETAMOL POISONING.

Acetylsalicyclic Acid

see ASPIRIN.

Achalasia

Achalasia is another term for SPASM, but indicates not so much an active spasm of muscle as a failure to relax.

Achalasia of the Cardia

A condition in which there is a failure to relax of the muscle fibres around the opening of the gullet, or oesophagus, into the stomach. (see OESOPHAGUS, DISEASES OF.)

Achilles Tendon

A thick tendon that joins the calf muscles to the heel bone (calcaneus) and pulls up that bone. The tendon is prone to rupture in middle-aged people playing vigorous sports such as squash or tennis. Named after the classical Greek hero Achilles, who was reputedly vulnerable to his enemies only in his heel.

Achlorhydria

An absence of HYDROCHLORIC ACID from the STOMACH’s secretions. If the condition persists after the administration of HISTAMINE, the person probably has atrophy of the stomach lining. Achlorhydria occurs in about 4 per cent of healthy people and in several conditions, including PERNICIOUS ANAEMIA, carcinoma of the stomach and GASTRITIS.

Achondroplasia

The commonest form of inherited retarded growth. It is a dominant hereditary disorder of endochondral ossification, caused by mutations of fibroblast growth factor receptor 3 genes. The long bones of the arms and legs fail to grow properly, while the trunk and head develop normally. Achondroplasia affects both sexes and, while many infants are stillborn or die soon after birth, those who survive have normal intelligence, a normal expectation of life and good health.

Achromia

Loss of colour – for example, DEPIGMENTATION of the SKIN or of the iris of the EYE.

Aciclovir

Aciclovir is an antiviral drug that inhibits DNA synthesis in cells infected by HERPES VIRUSES, although it does not eradicate them. It is only effective if started at the onset of infection; uses include the systemic treatment of herpes simplex infections of the skin and mucous membranes (including genital herpes), as well as of varicella-zoster (chickenpox) pneumonia and encephalitis. It is also used topically in the eye. It is especially valuable for the treatment of herpes infections in those with IMMUNODEFICIENCY and may be required for the prevention of recurrence and for prophylaxis – indeed, it may be life-saving. Similar medications include famciclovir and valaciclovir.

Acid Base Balance

The balance between the acid and alkaline elements present in the blood and body fluids. It is usually expressed as pH, a measure of the concentration of hydrogen ion, which in the PLASMA is a constant pH 7·4. The lungs and kidneys have a crucial function in maintaining this figure. Changes in pH value will cause ACIDOSIS or ALKALOSIS.

Acidosis

A condition in which there is either a production in the body of two abnormal acids – beta-hydroxybutyric and acetoacetic acids; or a diminution in the alkali reserve of the blood.

Causes The condition is usually due to faulty metabolism of fat, resulting in the production of beta-hydroxybutyric and acetoacetic acids. It occurs in DIABETES MELLITUS when this is either untreated or inadequately treated, as well as in starvation, persistent vomiting, and delayed anaesthetic vomiting. It also occurs in the terminal stages of glomerulonephritis (see KIDNEYS, DISEASES OF), when it is due to failure of the kidneys. A milder form of it may occur in severe fevers, particularly in children. (See also ACETONE.)

Symptoms General lassitude, vomiting, thirst, restlessness, and the presence of acetone in the urine form the earliest manifestations of the condition. In diabetes a state of COMA may ensue and the disease end fatally.

Treatment The underlying condition must always be treated: for example, if the acidosis is due to DIABETES MELLITUS then insulin must be given, and for SEPTICAEMIA, large quantities of intravenous fluid. Acidosis might be treated with oral sodium bicarbonate in cases of chronic renal failure. Anaesthetists use HYPER-VENTILATION of the artificially ventilated patient to correct severe acidosis.

Aciduria

Excretion of an acid URINE.

Acinus

Each of the minute sacs of which secreting glands are composed, and which usually cluster around the branches of the glandduct, like grapes on their stem. (see GLAND.)

Acne

A common skin condition starting after puberty, and which may persist for many years. It involves plugged pores (blackheads and whiteheads), pimples and deeper nodules on the face, neck, trunk and even the upper arms. It arises from pilosebaceous glands (relating to hair follicles and associated SEBACEOUS GLANDS). SEBUM production is increased and bacterial proliferation causes inflammation with PAPULE and PUSTULE formation. Plugs of sebum and epidermal cells form blackheads (comedones); the colour is not due to dirt but to dried oil and shed skin cells in the hair-follicle openings.

Treatment Twice-daily washing with a salicylic-acid cleanser can help remove the pore-blocking debris, as can daily shampooing. Use only oil-free cosmetics and hide blackheads with a flesh-tinted acne lotion containing benzoyl peroxide acid or sulphur. Never squeeze blackheads, however tempting; ask a skin specialist how to do this properly. Other treatments include micro-dermabrasion, and the antibiotic lotions erythromycin and clindamycin may be effective. Tretinoin and adapilene can be used on the skin but are not permitted in pregnancy and may cause problems such as hypersensitivity to sunlight, so medical advice is essential. In resistant cases, long-term suppressive oral therapy with an antibiotic such as TETRACYCLINES or with ERYTHROMYCIN may be necessary. In females a combined oestrogen-antiandrogen ‘pill’ is an alternative. Severe resistant acne can be cleared by a 16- to 24-week course of oral isotretinoin, but this drug is teratogenic (see TERATOGENESIS) and can cause many side-effects including depression, so its use requires specialist supervision.

see www.skincarephysicians.com/acnenet/

Acne Rosacea

see ROSACEA.

Acoustic

Relating to hearing and the response to sound. For acoustic nerve, see VESTIBULOCOCHLEAR NERVE.

Acoustic Neuroma

A slow-growing, benign tumour in the auditory canal arising from the Schwann cells of the acoustic cranial nerve. The neuroma, which accounts for about 7 per cent of all tumours inside the CRANIUM, may cause facial numbness, hearing loss, unsteady balance, headache, and TINNITUS. It can usually be removed surgically, sometimes with microsurgical techniques that preserve the facial nerve.

Acro-

Prefix meaning extremity or tip.

Acrocyanosis

A condition, occurring especially in young women, in which there is persistent blueness of hands, feet, nose and ears as a result of slow circulation of blood through the small vessels of the skin.

Acromegaly

A disorder caused by the increased secretion of growth hormone by an ADENOMA of the anterior PITUITARY GLAND. It results in excessive growth of both the skeleton and soft tissues (muscles etc). If it occurs in adolescence before the bones have stopped growing, the result is gigantism; if it occurs in adult life the skeletal overgrowth is confined to the hands, feet, cranial sinuses and jaw. Most of the features are due to overgrowth of the cartilage of the nose and ear and of the soft tissues which increase the thickness of the skin and lips. The thyroid gland and liver are also affected.

The local effects of the tumour commonly cause headache and, less frequently, impairment of vision, particularly of the temporal (outwards) field from pressure on the nerves to the eye. The tumour may damage the other pituitary cells, giving rise to gonadal, thyroid or adrenocortical insufficiency. Patients may also complain of excessive sweating, joint pains and lethargy. The diagnosis is confirmed by measuring the level of growth hormone in the serum and by an X-ray of the skull, which usually shows enlargement of the pituitary fossa, an indentation of the skull in which the pituitary gland sits.

Treatment The most effective treatment is surgery to remove the pituitary adenoma. This can usually be done through the nose and the sphenoid sinus, but large adenomas may need a full CRANIOTOMY. Surgery cures about 80 per cent of patients with a microadenoma and 40 per cent of those with a large lesion; the rate of recurrence is 5–10 per cent. For recurrences, or for patients unfit for surgery or who refuse it, a combination of irradiation and drugs may be helpful. Deep X-ray therapy to the pituitary fossa is less effective than surgery but may also be helpful, and recently more sophisticated X-ray techniques, such as gamma knife irradiation, have shown promise. Drugs – such as BROMOCRIPTINE, capergoline and quiangoline, which are dopamine agonists – lower growth-hormone levels in acromegaly and are particularly useful as an adjunct to radiotherapy. Drugs which inhibit growth-hormone release by competing for its receptors, octeotride and lanreotride, also have a place in treatment.

See www.niddk.nih.gov/health/endo/pubs/acro/acro.htm

www.umm.edu/endocrin/acromegaly.htm

Acromion

That part of the scapula, or shoulder blade, forming the tip of the shoulder and giving its squareness to the latter. It projects forwards from the scapula and, with the CLAVICLE or collar-bone in front, forms a protective arch of bone over the shoulder-joint.

Acroparaesthesia

A disorder occurring predominantly in middle-aged women in which there is numbness and tingling of the fingers.

ACTH (Adrenocorticotrophic Hormone)

ACTH is the commonly used abbreviation for CORTICOTROPIN.

Actinomycin D

see DACTINOMYCIN.

Actinomycosis

A chronic infectious condition caused by an anaerobic micro-organism, Actinomyces israelii, that often occurs as a COMMENSAL on the gums, teeth and tonsils. Commonest in adult men, the sites most affected are the jaw, lungs and intestine, though the disease can occur anywhere. Suppurating granulomatous tumours develop which discharge an oily, thick pus containing yellowish (‘sulphur’) granules. A slowly progressive condition, actinomycosis usually responds to antibiotic drugs, but improvement may be slow and surgery is sometimes needed to drain infected sites. The disease occurs in cattle, where it is known as woody tongue.

Action on Smoking and Health

see ASH.

Acupuncture

A traditional Chinese method of healing by inserting thin needles into certain areas beneath the skin and rotating them. Its rationale is that disease is a manifestation of a disturbance of Yin and Yang energy in the body, and that acupuncture brings this energy back into balance by what is described as ‘the judicious stimulation or depression of the flow of energy in the various meridians’. What is still unclear to Western doctors is why needling, which is the essence of acupuncture, should have the effect it is claimed to have. One theory is that the technique stimulates deep sensory nerves, promoting the production of pain-relieving ENDORPHINS. Acupuncture is increasingly used in the West, by medically qualified doctors as well as other practitioners of complementary medicine. As long as proper sterilisation procedures are followed, the treatment is safe: two recent and extensive UK studies detected no serious adverse effects.

Acute

A condition of short duration that starts quickly and has severe symptoms. It may also refer to a symptom; for example, severe pain. An ‘acute’ abdomen is a serious disorder of the abdomen requiring urgent treatment, usually surgery. Acute heart failure is the sudden stopping of, or defect in, the action of the heart. Acute LEUKAEMIA is a rapid growth in the number of white blood cells, which is fatal if untreated. (Opposite: chronic – see CHRONIC DISORDER.)

Acute Life-Threatening Event (ALTE)

see ALTE.

Acute Respiratory Distress Syndrome (ARDS)

Formerly known as adult respiratory distress syndrome. A form of acute respiratory failure in which a variety of different disorders give rise to lung injury. The condition has a high mortality rate (about 70 per cent); it is a complex clinical problem in which an overstimulated immune system plays a major role. (see IMMUNITY.)

Chemical mediators produced by cells of the immune system spread and sustain an inflammatory reaction. CYTOTOXIC substances (which damage or kill cells) such as oxygen-free radicals and PROTEASE damage the alveolar capillary membranes (see ALVEOLUS). Once this happens, protein-rich fluid leaks into the alveoli and interstitial spaces of the lungs. SURFACTANT is also lost. This impairs the exchange of oxygen and carbon dioxide between air and blood, which takes place in the lungs and gives rise to acute respiratory failure.

The typical patient with ARDS has rapidly worsening hypoxaemia (lack of oxygen in the blood), often requiring mechanical ventilation. There are all the signs of respiratory failure (see TACHYPNOEA; TACHYCARDIA; CYANOSIS), although the chest may be clear apart from a few crackles. Radiographs show bilateral, patchy, peripheral shadowing. Blood gases will show a low PaO2 (concentration of oxygen in arterial blood) and usually a high PaCO2 (concentration of carbon dioxide in arterial blood). The lungs are ‘stiff’ – they are less effective because of the loss of surfactant and the PULMONARY OEDEMA.

Causes The causes of ARDS may be broadly divided into the following:

DIRECT INSULT

Viral, bacterial and fungal PNEUMONIA

Lung trauma or contusion

Inhalation of toxic gases or smoke

ASPIRATION of gastric contents

Near-drowning

INDIRECT INSULT

Septic, haemorrhagic and cardiogenic SHOCK

METABOLIC DISORDERS such as URAEMIA and pancreatitis (see PANCREAS, DISORDERS OF)

Bowel infarction

Drug ingestion

Massive blood transfusion, transfusion reaction (see TRANSFUSION OF BLOOD), CARDIOPUL-MONARY BYPASS, disseminated intravascular coagulation

Treatment The underlying condition should be treated if that is possible. Mechanical ventilation of the lungs is used while attempts are made to reduce the formation of PULMONARY OEDEMA (outpouring of inflammatory fluid into the lungs) by careful management of how much fluid is given to the patient (fluid balance). Infection is treated if it arises, as are the possible complications of prolonged ventilation with low lung compliance (e.g. PNEUMOTHORAX). Giving SURFACTANT through a nebuliser or aerosol may help, as may free-radical scavengers and ANTIOXIDANTS, but these are not commonly used. Other techniques include the inhalation of NITRIC OXIDE (NO) to moderate vascular tone, and prone positioning to improve breathing. In severe cases, extracorporeal gas exchange has been advocated as a supportive measure until the lungs have healed enough for adequate gas exchange. (See also RESPIRATORY DISTRESS SYNDROME; HYALINE MEMBRANE DISEASE; SARS.)

Acyclovir

see ACICLOVIR.

Adactyly

Absence of the digits.

Adaptation

When a sense organ reacts less and less to persistent or repetitive stimulation. For example, after a while, a persistent smell may lead to the nose failing to signal its presence so you do not sense it; we are normally unaware of the pressure of clothes on our skin as the pressure-sensitive nerve endings in the skin adapt; regular background noise may be screened out by the cochlear nerve that links ear and brain.

Addiction

see DEPENDENCE.

Addison’s Disease

Also called chronic adrenal insufficiency and hypocortisolism. This is a deficiency of the adrenocortical hormones CORTISOL, ALDOSTERONE and androgens (see ANDROGEN) due to destruction of the adrenal cortex (see ADRENAL GLANDS). It occurs in about 1 in 25,000 people. In the past, destruction of the adrenal cortex was due to TUBERCULOSIS (TB), but nowadays fewer than 20 per cent of patients have TB while 70 per cent suffer from autoimmune damage. Rare causes include metastases (see METASTASIS) from CARCINOMA, usually of the bronchus; granulomata (see GRANULOMA); and HAEMOCHROMATOSIS. It can also occur as a result of surgery for cancer of the PITUITARY GLAND destroying the cells which produce ACTH (ADRENOCORTICOTROPHIC HORMONE) – the hormone which provokes the adrenal cortex into action.

Symptoms and signs These appear slowly and depend upon the severity of the underlying disease. The patient usually complains of appetite and weight loss, nausea, weakness and fatigue. The skin becomes pigmented due to the increased production of ACTH. Faintness, especially on standing, is due to postural HYPOTENSION secondary to aldosterone deficiency. Women lose their axillary hair and both sexes are liable to develop mental symptoms such as DEPRESSION. ANOREXIA, nausea and vomiting are common and the sufferer may feel cold. Acute episodes – Addisonian crises – may occur, brought on by infection, injury or other stressful events; they are caused by a fall in aldosterone levels, leading to abnormal loss of sodium and water via the kidneys, dehydration, low blood pressure and confusion.

Diagnosis This depends on demonstrating impaired serum levels of cortisol and inability of these levels to rise after an injection of ACTH.

Treatment consists of replacement of the deficient hormones. HYDROCORTISONE tablets are commonly used; some patients also require the salt-retaining hormone, fludrocortisone. Treatment enables them to lead a completely normal life. If the person needs an operation, becomes pregnant or has a vomiting illness and is unable to take tablets, injectable hydrocortisone may be needed. In a crisis, emergency resuscitation is needed with fluids, salt and sugar. Because of this, all patients should carry a card detailing their condition and necessary management. Treatment of any complicating infections such as tuberculosis is essential. Sometimes DIABETES MELLITUS coexists with Addison’s disease and must be treated.

Secondary adrenal insufficiency may occur in panhypopituitarism (see PITUITARY GLAND), in patients treated with CORTICOSTEROIDS or after such patients have stopped treatment.

Adduct

To move a limb or any other part towards the midline of the body. (Opposite: ABDUCT.)

Adenitis

Inflammation of a GLAND.

Adeno-

A prefix denoting relation to a GLAND or glands.

Adenocarcinoma

A malignant growth of glandular tissue. This tissue is widespread throughout the body’s organs and the tumours may occur, for example, in the STOMACH, OVARIES and UTERUS.

Adenoids

see NOSE, DISORDERS OF.

Adenolipoma

A non-malignant tumour arising from the EPITHELIUM and made up of ADIPOSE TISSUE and glandular tissues (see GLAND).

Adenoma

A growth or cyst arising from the EPITHELIUM, a lining layer of cells on the inside of organs. Although usually benign, adenomas can, as they enlarge, press on adjacent tissue such as nerves or, in the case of an adenoma of the PITUITARY GLAND, on brain tissue, causing symptoms. Where adenomas arise in ENDOCRINE GLANDS, such as the adrenals, pancreas, pituitary and thyroid, they can provoke excessive production of the hormone normally produced by the gland. If an adenoma is causing or is likely to cause symptoms it is usually surgically removed (see also TUMOUR).

Adenomatosis

A condition in which multiple glandular overgrowths occur.

Adenosine Triphosphate (ATP)

A compound comprising the chemical substances adenine, ribose and phosphates. The chemical bonds of the phosphates contain energy needed for cell METABOLISM that occurs when muscle cells contract. This energy is made available when ATP breaks up to form other chemical groupings – adenosine diphosphate (ADP) and adenosine monophosphate (AMP). The energy needed for recombining AMP and ADP to form ATP is produced by the breakdown of carbohydrates or other constituencies of food.

Adenoviruses

Viruses (see VIRUS) containing double-stranded DNA; these cause around 5 per cent of clinically recognised respiratory illnesses, often producing symptoms resembling those of the common cold. They can also cause ENTERITIS, haemorrhagic CYSTITIS and life-threatening infections in newborn babies.

ADHD

see ATTENTION DEFICIT DISORDER (HYPER-ACTIVITY SYNDROME).

Adhesion

The abnormal union of two normally separate tissues. Adhesion may occur after inflammation or surgery; the result is often a fibrous band between the adjacent tissues. Examples are adhesions between joint surfaces – which reduce mobility of a joint – or, after operation, between loops of intestine, where the fibrous band may cause obstruction. Movement of the heart may be restricted by adhesions between the organ and its membranous cover, the pericardial sac.

Adipose Tissue

Adipose tissue, or fat, is a loose variety of fibrous tissue in the meshes of which lie cells, each of which is distended by several small drops, or one large drop, of fat. This tissue replaces fibrous tissue when the amount of food taken is in excess of the bodily requirements. Adipose tissue occurs as a layer beneath the skin and also around several internal organs. (see DIET; FAT; OBESITY.)

Adiposis Dolorosa

Also known as Dercum’s disease. A condition in which painful masses of fat develop under the skin – more common in women than in men.

Adiposity

see OBESITY.

Adjuvant

Any substance given in concert with another to boost its activity. For instance, a CYTOTOXIC drug used to reinforce radiotherapy or surgery in the treatment of cancer is described as adjuvant therapy.

The term is also used to describe an ingredient added to a VACCINE to boost the immune system’s production of antibodies, thus enhancing the vaccine’s effectiveness in promoting immunity.

Adolescence

see PUBERTY.

Adoption

see CHILD ADOPTION.

Adrenal Glands

Also known as suprarenal glands, these are two small triangular ENDOCRINE GLANDS situated one upon the upper end of each kidney. (see diagram of ABDOMEN.)

Structure Each suprarenal gland has an enveloping layer of fibrous tissue. Within this, the gland shows two distinct parts: an outer, firm, deep-yellow cortical (see CORTEX) layer, and a central, soft, dark-brown medullary (see MEDULLA) portion. The cortical part consists of columns of cells running from the surface inwards, whilst in the medullary portion the cells are arranged irregularly and separated from one another by large capillary blood vessels.

Functions Disease of the suprarenal glands usually causes ADDISON’S DISEASE, in which the chief symptoms are increasing weakness and bronzing of the skin. The medulla of the glands produces a substance – ADRENALINE – the effects of which closely resemble those brought about by activity of the SYMPATHETIC NERVOUS SYSTEM: dilated pupils, hair standing on end, quickening and strengthening of the heartbeat and increased output of sugar from the liver into the bloodstream. Several hormones (called CORTICOSTEROIDS) are produced in the cortex of the gland and play a vital role in the metabolism of the body. Some (such as aldosterone) control the electrolyte balance of the body and help to maintain the blood pressure and blood volume. Others are concerned in carbohydrate metabolism, whilst others again are concerned with sex physiology. HYDROCORTISONE is the most important hormone of the adrenal cortex, controlling as it does the body’s use of carbohydrates, fats and proteins. It also helps to suppress inflammatory reactions and has an influence on the immune system.

Adrenaline

Now renamed as epinephrine, this is the secretion of the adrenal medulla (see ADRENAL GLANDS). Its effect is similar to stimulation of the SYMPATHETIC NERVOUS SYSTEM as occurs when a person is excited, shocked or frightened. It is also prepared synthetically. Among its important effects are raising of the blood pressure, increasing the amount of glucose in the blood, and constricting the smaller blood vessels.

Adrenaline has an important use when injected intramuscularly or intravenously in the treatment of ANAPHYLAXIS. Many patients prone to this condition are prescribed a pre-assembled adrenaline-containing syringe and needle (Min-i-Jet, Epipen®) and are taught how to self-administer in an emergency. Adrenaline may be applied directly to wounds, on gauze or lint, to check haemorrhage; injected along with some local anaesthetic it permits painless, bloodless operations to be performed on the eye, nose, etc. In severe cardiac arrest, adrenaline (1 in 10,000) by central intravenous injection is recommended. It can be given through an endotracheal tube as part of neonatal resuscitation.

Adrenergic Receptors

The sites in the body on which ADRENALINE and comparable stimulants of the SYMPATHETIC NERVOUS SYSTEM act. Drugs which have an adrenaline-like action are described as being adrenergic.

Adrenocorticotrophic Hormone (ACTH)

See also CORTICOTROPIN. A hormone which is released into the body during stress. Made and stored in the anterior PITUITARY GLAND, ACTH regulates the production of corticosteroid hormones from the ADRENAL GLANDS, and is vital for the growth and maintenance of the adrenal cortical cells. Its production is in part controlled by the amount of HYDROCORTISONE in the blood and also by the HYPOTHALAMUS. ACTH participates in the FEEDBACK MECHANISM of hormone production and actions involving particularly the hypothalamus and pituitary gland. The hormone is used to test adrenal function. (See also CUSHING’S SYNDROME.)

Adrenogenital Syndrome

An inherited condition, the adrenogenital syndrome – also known as congenital adrenal hyperplasia – affects about 1 baby in 7,500. The condition is present from birth and causes various ENZYME defects as well as blocking the production of HYDROCORTISONE and ALDOSTERONE by the ADRENAL GLANDS. In girls the syndrome often produces VIRILISATION of the genital tract, often with gross enlargement of the clitoris and fusion of the labia so that the genitalia may be mistaken for a malformed penis. The metabolism of salt and water may be disturbed, causing dehydration, low blood pressure and weight loss; this can produce collapse at a few days or weeks of age. Enlargement of the adrenal glands occurs and the affected individual may also develop excessive pigmentation in the skin.

When virilisation is noted at birth, great care must be taken to determine genetic sex by karyotyping: parents should be reassured as to the baby’s sex (never ‘in between’). Blood levels of adrenal hormones are measured to obtain a precise diagnosis. Traditionally, doctors have advised parents to ‘choose’ their child’s gender on the basis of discussing the likely condition of the genitalia after puberty. Thus, where the phallus is likely to be inadequate as a male organ, it may be preferred to rear the child as female. Surgery is usually advised in the first two years to deal with clitoromegaly but parent/patient pressure groups, especially in the US, have declared it wrong to consider surgery until the children are competent to make their own decision.

Other treatment requires replacement of the missing hormones which, if started early, may lead to normal sexual development. There is still controversy surrounding the ethics of gender reassignment because of the problems some patients develop in adolescence and adult life in adjusting to their sexuality.

See www.baps.org.uk

Advance Statements about Medical Treatment

see LIVING WILL.

Adverse Reactions to Drugs

These can be divided into five types. First, those which are closely related to the concentration of the drug and are consistent with what is known of its PHARMACOLOGY. These so-called type A effects are distinguished from type B effects which are unpredictable, usually rare and may be severe. ANAPHYLAXIS is the most obvious of these; other examples include bone-marrow suppression with CO-TRIMOXAZOLE; hepatic failure (see HEPATITIS) with SODIUM VALPROATE; and PULMONARY FIBROSIS with AMIODARONE. A more comprehensive classification includes reactions type C (chronic effects), D (delayed effects – such as teratogenesis or carcinogenesis) and E (end-of-dose effects – withdrawal effects). Examples of adverse reactions include nausea, skin eruptions, jaundice, sleepiness and headaches.

While most reported adverse reactions are minor and require no treatment, patients should remind their doctors of any drug allergy or adverse effect they have suffered in the past. Medical warning bracelets are easily obtained. Doctors should report adverse effects to the authorities – in the case of Britain, to the Medicines & Healthcare Products Regulatory Agency (MHRA) using the yellow-card reporting machinery.

Aëdes Aegypti

The mosquito which conveys to humans (by biting) the viruses of YELLOW FEVER and of DENGUE or ‘break-bone’ fever.

Aegophony

The bleating tone given to the voice when heard by AUSCULTATION with a stethoscope, when there is a small amount of fluid in the pleural cavity in the chest.

Aerobic Bacterium

A bacterium (see BACTERIA) that needs the presence of oxygen for its life and multiplication.

Aerophagy

Swallowing abnormal quantities of air which can occur during rapid eating or drinking. Indigestion-sufferers sometimes do this to relieve their symptoms, and it is a common sign of anxiety.

Aerosol

see INHALANTS.

Aerotitis

see OTIC BARATRAUMA.

Aetiology

That part of medical science dealing with the causes of disease.

Afferent

An adjective to describe nerves, blood vessels or lymphatic vessels that conduct their electrical charge or contents towards the brain, spinal cord or relevant organ. (Opposite: EFFERENT.)

Afibrinogenaemia

A condition in which the blood will not clot because FIBRIN is absent, so bleeding may occur. There are two forms: congenital and acquired. The latter may be due to advanced liver disease, or may occur as a complication of labour. Treatment consists of the intravenous injection of fibrinogen, and blood transfusion. (See also COAGULATION.)

Afterbirth

see PLACENTA.

Afterpains

Pains similar to but feebler than those of labour, occurring in the two or three days following childbirth, and generally due to the presence of a blood clot or retained piece of placenta which the UTERUS is attempting to expel. (see PREGNANCY AND LABOUR.)

Causes are generally the presence of a blood clot or retained piece of PLACENTA which the womb (see UTERUS) is attempting to expel.

Agammaglobulinaemia

An rare inherited condition found only in males, in which there is no GAMMA-GLOBULIN in the blood. Present from birth, it causes particular susceptibility to infections, as ANTIBODIES cannot be made to fight any infecting micro-organism. Acquired agammaglobulinaemia is a rare disorder occurring in both sexes in their 20s and 40s, characterised by recurrent bacterial infections. The cause is a disturbance in the working of the immune system. (see IMMUNITY.)

Agar

A gelatinous substance made from seaweed, agar is used in preparing culture-media for use in bacteriological laboratories.

Ageing

The result of a combination of natural, largely genetically programmed changes occurring in all body systems. Diseases or injuries may influence these changes, which impair the body’s homeostatic mechanisms; environment and lifestyle also affect the ageing process.

The effects of ageing include: wrinkling of the skin due to a loss of elastic tissue; failing memory (especially short term); and a reduced ability to learn new skills, along with slowed responses – changes caused by the loss of or less efficient working of nerve cells; the senses become less acute; the lungs become less efficient, as does heart muscle, both causing a fall in exercise tolerance; arteries harden, resulting in a rise in blood pressure and poor blood circulation; joints are less mobile, bones become more brittle (OSTEOPOROSIS) and muscle bulk and strength are reduced; the lens of the EYE becomes less elastic, resulting in poorer sight, and it may also become opaque (CATARACT). There is a cessation of MENSTRUATION in females (see MENOPAUSE).

The 2001 census found 336,000 people in the UK aged over 90 and there are 36,000 centenarians in the US. This extreme longevity is attributed to a particular gene (see GENES) slowing the ageing process. Interestingly, those living to 100 often retain the mental faculties of people in their 60s, and examination of centenarians’ brains show that these are similar to those of 60-year-olds. (see MEDICINE OF AGEING; CLIMACTERIC.)

Help and advice can be obtained from Age Concern (www.ageconcern.org.uk) and Help the Aged (www.helptheaged.org.uk).

Agenesis

Agenesis means incomplete development, or the failure of any part or organ of the body to develop normally.

Agglutination

The adherence together of small bodies in a fluid. Thus, blood corpuscles agglutinate into heaps (rouleaux) when added to the serum of a person belonging to an incompatible blood group. Bacteria agglutinate into clumps and die when exposed to the presence of antibodies in the blood.

Agglutinogen

An ANTIGEN that stimulates production of an agglutinin – an antibody that causes AGGLUTINATION or clumping of bacteria, blood cells or other antigenic particles. In the case of blood cells, this should not be confused with the clumping that happens in blood COAGULATION, which is a different process.

Aggression

A general term that covers a range of hostile behaviour, some of which may extend beyond normal social behaviour. Some physical diseases cause aggressive outbursts: temporal lobe EPILEPSY and hypoglycaemia (see DIABETES MELLITUS) are examples. Certain psychiatric disorders – such as antisocial personality disorders, alcohol or drug abuse, and SCHIZOPHRENIA – may be associated with aggression.

Agnosia

The condition in which, in certain diseases of the brain, the patient loses the ability to recognise the character of objects through the senses – touch, taste, sight, hearing.

Agonist

(1) A muscle which contracts and causes a movement. Contraction of an agonist is complemented by relaxation of its antagonist (see below).

(2) A drug that acts through receptors on the surface of the cell or within the cell and provokes a biological response. The intensity of that pharmacological effect is believed to be directly proportional to the number of receptors on the cell that combine with the drug molecule. For example, the natural agonist noradrenaline contracts the smooth muscle of blood vessels; the drug agonist phenylnephrine has a similar effect.

Antagonists Antagonists are drugs which will combine with the receptor site to prevent another agent from producing its greatest effect. If the drug has no efficacy of its own, but simply prevents the agonist from acting at the receptor site, it is called a full antagonist. A partial antagonist is a drug that provokes some activity at the receptor site. An example of an antagonist is prazosin, which acts against the natural agonist noradrenaline at the receptor site of the cells of blood-vessel muscle and prevents the vascular muscle from contracting.

Agoraphobia

A sense of fear experienced in large open spaces and public places, agoraphobia is a symptom of psychological disorder (see MENTAL ILLNESS). There are said to be 300,000 sufferers in the United Kingdom. Those who suffer from what can be a most distressing condition can obtain help and advice from Anxiety UK (www.anxietyuk.org.uk).

Agranulocytosis

A condition in which the white cells or LEUCOCYTES in the blood of the polynuclear or granular variety become greatly lessened in numbers or disappear altogether. It is usually caused by taking such drugs as amidopyrine, thiourea, sulphonamides, chloramphenicol and the immunosuppressant drugs.

Agraphia

Loss of power to express ideas by writing. (see APHASIA.)

AI

see ARTIFICIAL INTELLIGENCE (AI).

AIDS/HIV

Acquired Immune Deficiency Syndrome (AIDS) is the clinical manifestation of infection with Human Immunodeficiency Virus (HIV). HIV belongs to the retroviruses, which in turn belong to the lentiviruses (characterised by slow onset of disease). There are two main HIV strains: HIV-1, by far the commonest; and HIV-2, which is prevalent in Western Africa (including Ivory Coast, Gambia, Mali, Nigeria and Sierra Leone). HIV attacks the human immune system (see IMMUNITY) so that the infected person becomes very susceptible to infections such as TUBERCULOSIS, PNEUMONIA, DIARRHOEA, MENINGITIS and tumours such as KAPOSI’S SARCOMA. AIDS is thus the disease syndrome associated with advanced HIV infection.

Both HIV-1 and HIV-2 are predominantly sexually transmitted. HIV-1 is known to mutate rapidly and has given rise to other subtypes. HIV-2 seems to result in slower damage to the immune system.

HIV is thought to have occurred sporadically in humans since the 1950s, but whether or not it infected humans from another primate species is uncertain. It became widespread in the 1970s but its latency in causing symptoms meant that the epidemic was not noticed until the following decade. Although it is a sexually transmitted disease, it can also be transmitted by intravenous drug use (through sharing an infected needle), blood transfusions with infected blood (hence the importance of effective national blood-screening programmes), organ donation, and occupationally (see healthcare workers, below). Babies born of HIV-positive mothers can be infected before or during birth, or through breast feeding.

Although HIV is most likely to be present in blood, semen or vaginal fluid, it has been found in saliva and tears (but not sweat); however, there is no evidence that the virus can be transmitted from these two body fluids. There is also no evidence that HIV can be transmitted by biting insects (such as mosquitoes). HIV does not survive well in the environment and is rapidly destroyed through drying.

Prevalence At the end of 2007 an estimated 33 million people globally were infected with HIV. About one-third of those with HIV/AIDS are aged 15–24 and most are unaware that they are carrying the virus. During 2007 it is estimated that over 3 million adults and children worldwide were newly infected with HIV, and that 2.25 million adults and children died. In Africa in 2007, 1.9 million people were newly infected and 1.5 million died, with more than 22 million carrying the virus. HIV/AIDS was the leading cause of death in sub-Saharan Africa where over half of the infections were in women and 90 per cent of cases resulted from heterosexual sex. In some southern African countries, one in three pregnant women had HIV.

Five million people in Asia are living with AIDS. The area with the fastest-growing epidemic is Eastern Europe, especially the Russian Federation. In Eastern Europe as a whole, in 2007 around 1.5 million people had HIV and there were an estimated 110,000 new infections, with intravenous drug use a key contributor to this figure. Seventy-five per cent of cases occurred in men, with male-to-male sexual transmission an important cause of infection, though heterosexual activity is a rising cause of infection.

At the end of 2006 the UK had an estimated 73,000 HIV-infected people. More than 7,300 individuals were newly diagnosed with the infection in 2007 and by June 2008, 97,500 cases had been reported overall, of whom 18,000 had died. The incidence of AIDS in the UK has declined sharply since the introduction of highly active antiretroviral therapy (HAART) and HIV-related deaths have also fallen.

Poverty is strongly linked to the spread of AIDS, for various reasons including lack of health education; lack of effective public-health awareness; women having little control over sexual behaviour and contraception; and, by comparison with the developed world, little or no access to antiretroviral drugs.

Pathogenesis The cellular target of HIV infection is a subset of white blood cells called T-lymphocytes (see LYMPHOCYTE) which carry the CD4 surface receptor. These so-called ‘helper T-cells’ are vital to the function of the immune system. Infection of these cells leads to their destruction (HIV replicates at an enormous rate) and over the course of several years the body is unable to generate sufficient new cells to keep pace. This leads to progressive destruction of the body’s immune capabilities, evidenced clinically by the development of infections and unusual tumours.

Monitoring of clinical progression It is possible to measure the number of viral particles present in the plasma. This gives an accurate guide to the likely progression rate, which will be slow in those individuals with fewer than 10,000 particles per ml of plasma but progressively more rapid above this figure. The main clinical monitoring of the immune system is through the numbers of CD4 lymphocytes in the blood. The normal count is around 850 cells per ml and, without treatment, eventual progression to AIDS is likely in those individuals whose CD4 count falls below 500 per ml. Opportunistic infections occur most frequently when the count falls below 200 per ml: most such infections are treatable, and death is only likely when the CD4 count falls below 50 cells per ml, when infection is developed with organisms that are difficult to treat because of their low intrinsic virulence.

Simple, cheap and highly accurate tests are available to detect HIV antibodies in the serum. These normally occur within three months of infection and remain the cornerstone of the diagnosis.

Clinical features Most infected individuals have a viral illness some three weeks after contact with HIV. The features are often nonspecific so they remain undiagnosed, but may include a fine red rash, large lymph nodes, an influenza-like illness and sometimes the development of opportunistic infections (infections with organisms not usually associated with human disease). The antibody test may be negative at this stage but there are usually high levels of virus particles in the blood. The antibody test is virtually always positive within three months of infection. HIV infection is often subsequently without any symptoms for ten years or more, although in most patients progressive immune destruction is occurring during this time and a variety of minor opportunistic infections, such as HERPES ZOSTER or oral thrush (see CANDIDA), do occur. In addition, generalised LYMPHADENOPATHY is present in a third of patients and some suffer from severe malaise, weight loss, night sweats, mild fever, ANAEMIA or easy bruising due to THROMBOCYTOPENIA.

The presentation of opportunistic infection is highly variable but usually involves either the CENTRAL NERVOUS SYSTEM, the gastrointestinal tract or the LUNGS. Patients may present with a neurological deficit or EPILEPSY due to a sudden onset of a STROKE-like syndrome, or epilepsy due to a space-occupying lesion in the brain – most commonly TOXOPLASMOSIS. In late disease, HIV infection of the central nervous system itself may produce progressive memory loss, impaired concentration and mental slowness called AIDS DEMENTIA. A wide variety of opportunistic PROTOZOA or viruses produces DYSPHAGIA, DIARRHOEA and wasting. In the respiratory system the commonest opportunistic infection associated with AIDS, pneumonia, produces severe shortness of breath and sometimes CYANOSIS, usually with a striking lack of clinical signs in the chest.

In very late HIV infection, when the CD4 count has fallen below 50 cells per ml, infection with CYTOMEGALOVIRUS may produce progressive retinal necrosis (see EYE, DISORDERS OF) which will lead to blindness if untreated, as well as a variety of gastrointestinal symptoms. At this stage, infection with atypical mycobacteria is also common, producing severe anaemia, wasting and fevers. The commonest tumour associated with HIV is Kaposi’s sarcoma which produces purplish skin lesions. This and non-Hodgkin’s lymphoma (see LYMPHOMA), which is a hundred times more frequent among HIV-positive individuals than in the general population, are likely to be associated with or caused by opportunistic viral infections.

Prevention There is, as yet, no vaccine to prevent HIV infection. Vaccine development has been hampered

• by the large number of new HIV strains generated through frequent mutation and recombination.

• because HIV can be transmitted as free virus and in infected cells.

• because HIV infects helper T-cells – the very cells involved in the immune response.

In the absence of an effective vaccine, preventing exposure remains the chief strategy in reducing the spread of HIV. Used properly, condoms are an extremely effective method of preventing exposure to HIV during sexual intercourse and remain the most important public-health approach to countering the further acceleration of the AIDS epidemic. The spermicide nonoxynol-9, which is often included with condoms, is known to kill HIV in vitro; however, its effectiveness in preventing HIV infection during intercourse is not known.

Public-health strategies must be focused on avoiding high-risk behaviour and, particularly in developing countries, empowering women to have more control over their lives, both economically and socially. In many of the poorer regions of the world, women are economically dependent on men and refusing sex, or insisting on condom use, even when they know their partners are HIV positive, is not a straightforward option. Poverty also forces many women into the sex industry where they are at greater risk of infection.

Cultural problems in gaining acceptance for universal condom use by men in some developing countries suggests that other preventive strategies should also be considered. Microbicides used as vaginal sprays or ‘chemical condoms’ have the potential to give women more direct control over their exposure risk, and research is underway to develop suitable products.

Epidemiological studies suggest that male circumcision may offer some protection against HIV infection, although more research is needed before this can be an established public-health strategy. Globally, about 70 per cent of infected men have acquired the virus through unprotected vaginal sex; in these men, infection is likely to have occurred through the penis with the mucosal epithelia of the inner surface of the foreskin and the frenulum considered the most likely sites for infection. It is suggested that in circumcised men, the glans may become keratinised and thus less likely to facilitate infection. Circumcision may also reduce the risk of lesions caused by other sexually transmitted disease.

Treatment AIDS/HIV treatment can be categorised as specific therapies for the individual opportunistic infections – which ultimately cause death – and highly active antiretroviral therapy (HAART) designed to reduce viral load and replication. HAART is also the most effective way of preventing opportunistic infections, and has had a significant impact in delaying the onset of AIDS in HIV-positive individuals in developed countries.

Four classes of drugs are currently in use. Nucleoside analogues, including ZIDOVUDINE and DIDANOSINE, interfere with the activity of the unique enzyme of the retrovirus reverse transcriptase which is essential for replication. Nucleotide analogues, such as tenofovir, act in the same way but require no intracellular activation. Non-nucleoside reverse transcriptase inhibitors, such as nevirapine and etravirine, act by a different mechanism on the same enzyme. The most potent single agents against HIV are the protease inhibitors, such as lopinavir, which render a unique viral enzyme ineffective. These drugs are used in a variety of combinations in an attempt to reduce the plasma HIV viral load to below detectable limits; this is achieved in approximately 90 per cent of patients who have not previously received therapy. This usually also produces a profound rise in CD4 count. It is likely, however, that such treatments need to be lifelong – and since they are associated with toxicities, long-term adherence is difficult. Thus the optimum time for treatment intervention remains controversial, with some clinicians believing that this should be governed by the viral load rising above 10,000 copies, and others that it should primarily be designed to prevent the development of opportunistic infections – thus, that initiation of therapy should be guided more by the CD4 count.

It should be noted that these drug regimens have been devised for infection with HIV-1; it is not known how effective they are at treating infection with HIV-2.

HIV and pregnancy An HIV-positive woman can transmit the virus to her fetus, with the risk of infection being particularly high during parturition; however, the risk of perinatal HIV transmission can be reduced by antiviral drug therapy. In the UK, HIV testing is available to all women as part of antenatal care. The benefits of antenatal HIV testing in countries where antiviral drugs are not available are questionable. An HIV-positive woman might be advised not to breast feed because of the risks of transmitting HIV via breastmilk, but there may be a greater risk associated with not breast feeding at all. Babies in many poor communities are thought to be at high risk of infectious diseases and malnutrition if they are not breast fed, and may thus be at greater overall risk of death during infancy.

Counselling Confidential counselling is an essential part of AIDS management, both in terms of supporting the psychological well-being of the individual and in dealing with issues such as family relations, sexual partners and implications for employment (e.g. for health-care workers). Counsellors must be particularly sensitive to culture and lifestyle issues. Counselling is essential both before an HIV test is taken and when the results are revealed.

Health-care workers Health-care workers may be at risk of occupational exposure to HIV, either through undertaking invasive procedures or through accidental exposure to infected blood from a contaminated needle (needlestick injury). Needlestick injuries are frequent in health care – as many as 600,000 to 800,000 are thought to occur annually in the United States, the vast majority without causing harm. Transmission is much more likely where the worker has been exposed to HIV through a needlestick injury or deep cut with a contaminated instrument than through exposure of mucous membranes to contaminated blood or body fluids. However, even where exposure occurs through a needlestick injury, the risk of seroconversion is much lower than with a similar exposure to hepatitis C or hepatitis B. A percutaneous exposure to HIV-infected blood in a health-care setting is thought to carry a risk of about one infection per 300 injuries (one in 1,000 for mucous-membrane exposure), compared with one in 30 for hepatitis C, and one in three for hepatitis B (when the source patient is e-antigen positive).

In the event of an injury, health-care workers are advised to report the incident immediately where, depending on a risk assessment, they may be offered post-exposure prophylaxis (PEP). They should also wash the contaminated area with soap and water (but without scrubbing) and, if appropriate, encourage bleeding at the site of injury. PEP, using a combination of antiretroviral drugs (in a similar regimen to HAART – see above), is thought to greatly reduce the chances of seroconversion; it should be commenced as soon as possible, preferably within one or two hours of the injury. Although PEP is available, safe systems of work are considered to offer the greatest protection. Double-gloving (latex gloves remove much of the blood from the surface of the needle during a needlestick), correct use of sharps containers (for used needles and instruments), avoiding the resheathing of used needles, reduction in the number of blood samples taken from a patient, safer-needle devices (such as needles that self-blunt after use) and needleless drug administration are all thought to reduce the risk of exposure to HIV and other blood-borne viruses. Although there have been numerous cases of health-care workers developing HIV through occupational exposure, there is little evidence of health-care workers passing HIV to their patients through normal medical procedures.

Air Embolism

A bubble of air in a blood vessel, thus blocking or reducing the flow of blood from the heart. Air may enter the circulation after injury, infusions into the venous circulation, or surgery. The victim suffers breathlessness, chest discomfort, and acute heart failure.

Air Passages

These are the nose, pharynx or throat (the large cavity behind the nose and mouth), larynx, trachea or windpipe, and bronchi or bronchial tubes. The larynx lies in front of the lower part of the pharynx and is the organ where the voice is produced (see VOICE AND SPEECH) by aid of the vocal cords. The opening between the cords is called the glottis, and shortly after passing this the air reaches the trachea or windpipe.

The windpipe leads into the chest and divides above the heart into two bronchi, one of which goes to each lung, in which it splits into finer and finer tubes – bronchi and bronchioles (see LUNGS). The larynx is enclosed in two strong cartilages: the thyroid (of which the most projecting part, the Adam’s apple, is a prominent point on the front of the neck), and the cricoid (which can be felt as a hard ring about an inch below the thyroid). Beneath this, the trachea – which is stiffened by rings of cartilage so that it is never closed, no matter what position the body is in – can be traced down until it disappears behind the breastbone.

Air-Sickness

This condition is very similar to sea-sickness. (see MOTION (TRAVEL) SICKNESS.)

Akinesia

Loss or impairment of voluntary movement, or immobility. It is characteristically seen in PARKINSONISM.

Alastrim

Alastrim, or variola minor, is a form of SMALLPOX which differs from ordinary smallpox in being milder and having a low mortality.

Albendazole

A drug adjunct to surgery in the treatment of hydatid cysts (see under CYSTS) caused by Taenia echinococcus, a small tapeworm (see TAENIASIS). If surgery is not possible, albendazole can be used on its own. The drug is also used to treat STRONGYLOIDIASIS.

Albinism

A group of inherited disorders characterised by absence of or decrease in MELANIN in the skin, hair and eyes. The skin is pink, the hair white or pale yellow, and the iris of the eye translucent. Nystagmus (see under EYE, DISORDERS OF), PHOTOPHOBIA, SQUINT and poor eyesight are common. Photoprotection of both skin and eyes is essential. In the tropics, light-induced skin cancer may develop early.

Albumins

Albumins are water-soluble proteins which enter into the composition of all the tissues of the body. Serum-albumin occurs in blood PLASMA where it is important in maintaining plasma volume.

When taken into the stomach, all albumins are converted into a soluble form by the process of DIGESTION and are then absorbed into the blood, whence they go to build up the tissues. Albumin is synthesised in the liver, and in chronic liver disease this process is seriously affected. (see PROTEINURIA; KIDNEYS, DISEASES OF – Glomerulonephritis.)

Albuminuria

see PROTEINURIA.

Alcohol

A colourless liquid, also called ethanol or ethylalcohol, produced by the fermentation of carbohydrates by yeast. Medically, alcohol is used as a solvent and an antiseptic; recreationally it is a widely used drug, taken in alcoholic drinks to give a pleasant taste as well as to relax, reduce inhibitions, and increase sociability. Taken to excess, alcohol causes much mental and physical harm – not just to the individual imbibing it, but often to their family, friends, community and work colleagues.

Alcohol depresses the central nervous system and disturbs both mental and physical functioning. Even small doses of alcohol will slow a person’s reflexes and concentration; potentially dangerous effects when, for example, driving or operating machinery. Drunkenness causes slurred speech, muddled thinking, amnesia (memory loss), drowsiness, erectile IMPOTENCE, poor coordination and dulled reactions – thereby making driving or operating machinery especially dangerous. Disinhibition may lead to extreme euphoria, irritability, misery or aggression, depending on the underlying mood at the start of drinking. Severe intoxication may lead to COMA and respiratory failure.

Persistent alcohol misuse leads to physical, mental, social and occupational problems, as well as to a risk of DEPENDENCE. Misuse may follow several patterns: regular but controlled heavy intake, ‘binge’ drinking, and dependence (alcoholism). The first pattern may lead to mainly physical problems such as gastritis, peptic ulcer, liver disease, heart disease and impotence. The second is most common among young men and usually leads to mainly social and occupational problems – getting into fights, jeopardising personal relationships, overspending on alcohol at weekends, and missing days off work because of hangovers. The third pattern – alcohol dependence – is the most serious, and can severely disrupt health and social stability.

Many researchers consider alcohol dependence to be an illness that runs in families, with a genetic component which is probably passed on as a vulnerable personality. But it is hard to disentangle genetic, environmental and social factors in such families. In the UK there are estimated to be around a million people suffering from alcohol dependence and a similar number who have difficulty controlling their consumption (together about 1 : 30 of the population).

Alcohol use causes tolerance (that is, regular use results in needing more and more quantities to gain the same effect) and both physical and psychological dependence (see DEPENDENCE for definitions). Dependent drinkers classically drink early in the morning to relieve overnight withdrawal symptoms such as anxiety, restlessness, nausea and vomiting, and tremor. Sudden withdrawal from regular heavy drinking can lead to life-threatening delirium tremens (DTs), with severe tremor, hallucinations (often visual – seeing spiders and monsters, rather than the pink elephants of romantic myth), and CONVULSIONS. This must be treated urgently with sedative drugs, preferably by intravenous drip. Similar symptoms, plus severe INCOORDINATION and double-vision, can occur in WERNICKE’S ENCEPHALOPATHY, a serious neurological condition due to lack of the B vitamin thiamine (whose absorption from the stomach is markedly reduced by alcohol). If not treated urgently with injections of thiamine and other vitamins, this can lead to an irreversible form of brain damage called Korsakoff’s psychosis, with severe amnesia. Finally, prolonged alcohol misuse can cause a form of dementia.

In addition to these severe neurological disorders, the wide range of life-threatening problems caused by heavy drinking includes HEPATITIS, liver CIRRHOSIS, pancreatitis (see PANCREAS, DISEASES OF), gastrointestinal haemorrhage, suicide and FETAL ALCOHOL SYNDROME; pregnant women should probably not drink alcohol, but there is some uncertainty as to whether small amounts might be harmless. The social effects of alcohol misuse – such as marital breakdown, family violence and severe debt – can be equally devastating.

Treatment of alcohol-related problems is only moderately successful. First, many of the physical problems are treated in the short term by doctors who fail to spot, or never ask about, heavy drinking. Second, attempts at treating alcohol dependence by detoxification or ‘drying out’ (substituting a tranquillising drug for alcohol and withdrawing it gradually over about a week) are not always followed-up by adequate support at home, so that drinking starts again. Home support by community alcohol teams comprising doctors, nurses, social workers and, when appropriate, probation officers is a recent development that may have better results. Many drinkers find the voluntary organisation Alcoholics Anonymous (AA) and its related groups for relatives (Al-Anon) and teenagers (Alateen) helpful because total abstinence from alcohol is encouraged by intensive psychological and social support from fellow ex-drinkers.

Useful contacts are: Alcoholics Anonymous; Al-Anon Family Groups UK and Eire (including Alateen); Alcohol Concern; Alcohol Focus Scotland; and Alcohol and Substance Misuse.



	1 standard drink

	= 1 unit




	 

	= 1/2 pint of beer




	 

	= 1 measure of spirits




	 

	= 1 glass of sherry or vermouth




	 

	= 1 glass of wine





Limits within which alcohol is believed not to cause long-term health risks:

Women up to 2 units a day, 14 a week

(Pregnant women should avoid alcohol completely. If this is too difficult, 1 unit a day seems to be safe for the baby.) Women absorb alcohol more quickly than men.

Men up to 3 units a day, 21 a week

Alcuronium

A drug which relaxes voluntary muscles. Given by injection during ANAESTHESIA to relax a patient undergoing surgery, the drug may delay the restart of spontaneous breathing.

Aldosterone

A hormone secreted by the adrenal cortex (see ADRENAL GLANDS). It plays an important part in maintaining the electrolyte balance of the body by promoting the reabsorption of sodium and the secretion of potassium by the renal tubules. It is thus of primary importance in controlling the volume of the body fluids.

Alexia

WORD BLINDNESS. (See also APHASIA; DYSLEXIA.)

Alfacalcidol

A synthetic form (or analogue) of vitamin D. (see APPENDIX 5: VITAMINS.)

Alglucerase

A drug used under specialist supervision for the rare hereditary disorder, GAUCHER’S DISEASE.

Algorithm

A set of instructions performed in a logical sequence to solve a problem. Algorithms are used increasingly in emergency situations, for example by ambulance controllers or by organisations such as NHS Direct. Each answer to a question leads down a decision tree to the next question, eventually resulting in a recommended action or response.

Alimentary Canal

see GASTROINTESTINAL TRACT.

Alkali

A substance which neutralises an acid to form a salt and water. Alkalis are generally oxides or carbonates of metals.

Alkaloids

Substances found in various plants. They include old-established drugs, such as morphine, strychnine, quinine, caffeine, nicotine, and atropine. Only a few alkaloids occur in the animal kingdom, the outstanding example being ADRENALINE, which is formed in the medulla of the suprarenal, or adrenal, gland. The name of an alkaloid ends in ‘ine’ (in Latin, ‘ina’).

Alkalosis

An increase in the alkalinity (see ALKALI) of the blood or, more accurately, a decrease in the concentration of hydrogen ions (or rise in pH) in the blood. It occurs, for example, in patients who have had large doses of alkalis for the treatment of gastric ulcer. (see ACID BASE BALANCE; ACIDOSIS.)

Alkaptonuria

see OCHRONOSIS.

Alkylating Agents

So named because they alkylate or chemically react with certain biochemical entities, particularly those concerned with the synthesis of NUCLEIC ACID. Alkylation is the substitution of an organic grouping in place of another grouping in a molecule.

Alkylating agents are important because they interfere with the growth and reproduction of cells, disrupting their replication. This CYTOTOXIC property is used to retard the division and growth of cancer cells, and alkylating drugs are widely used in the chemotherapy of malignant tumours – often in conjunction with surgery and sometimes with radiotherapy. Unfortunately, troublesome side-effects occur, such as: damage to veins when the drug is given intravenously, with resultant leakage into adjacent tissues; impaired kidney function due to the formation of URIC ACID crystals; nausea and vomiting; ALOPECIA (hair loss); suppression of BONE MARROW activity and of the production of blood cells; and adverse effects on reproductive function, including TERATOGENESIS. Indeed, cytotoxic drugs must not be given in pregnancy, especially during the first three months. Prolonged use of alkylating drugs, especially when accompanying radiotherapy, is also associated with a signficant rise in the incidence of acute non-lymphocytic LEUKAEMIA. Among the dozen or so alkylating drugs in use are CYCLOPHOSPHAMIDE, CHLORAMBUCIL, MELPHALAN, BUSULFAN and THIOTEPA. (See also CHEMOTHERAPY.)

Allantoin

Prepared synthetically, this powder, which occurs naturally in comfrey root, has been used as an ADJUVANT in the treatment of skin ulcers. It has been thought to stimulate the formation of the surface epithelial layer of skin, but its therapeutic value is now more dubious.

Allantois

A vascular structure which, very early in the life of an EMBRYO, grows out from its hind-gut. The end becomes attached to the wall of the womb (see UTERUS); it spreads out and becomes stalked, later developing into the PLACENTA and umbilical cord, which forms the only connection between mother and embryo.

Allele

An allele, or allelomorph, is a gene (see GENES) which may exist in one or more forms, only one of which can occur in a given chromosome (see CHROMOSOMES). Two alleles of a given gene are at the same relative positions on a pair of homologous (similarly structured) chromosomes. If the two alleles are identical, the subject is homozygous for the gene – namely, the genes will exert a unanimous influence on a particular characteristic. If the alleles are different, with one having a dominant and the other a recessive influence, the subject is heterozygous.

Allergen

Any substance – usually a protein – which, taken into the body, makes the body hypersensitive or ‘allergic’ to it. Thus, in hay fever the allergen is pollen. (see ALLERGY.)

Allergic Rhinitis

see HAY FEVER.

Allergy

A term generally used to describe an adverse reaction by the body to any substance ingested by the affected individual through the lungs, stomach, skin or mucous membranes (such as the lining of the eye). Strictly, allergy refers to any reactions incited by an abnormal immunological response to an ALLERGEN, and susceptibility has a strong genetic component. Most allergic disorders are linked to ATOPY, the predisposition to generate the allergic antibody immunoglobulin E (IgE) in response to common environmental agents (see ANTIBODIES; IMMUNOGLOBULINS). Because IgE is able to sensitise MAST CELLS (which play a part in inflammatory and allergic reactions) anywhere in the body, atopic individuals often have disease in more than one organ. Since the allergic disorder HAY FEVER was first described in 1819, allergy has moved from being a rare condition to one afflicting almost one in three people in the developed world, with substances such as grass and tree pollen, house-dust mite, bee and wasp venom, egg and milk proteins, peanuts, antibiotics, and other airborne environmental pollutants among the triggering factors. Increasing prevalence of allergic reactions has been noticeable during the past two decades, especially in young people with Western lifestyles.

A severe or life-threatening reaction is often termed ANAPHYLAXIS. Many immune mechanisms also contribute to allergic disorders; however, adverse reactions to drugs, diagnostic materials and other substances often do not involve recognised immunological mechanisms and the term ‘hypersensitivity’ is preferable. (see also IMMUNITY.)

Adverse reactions may manifest themselves as URTICARIA, wheezing or difficulty in breathing owing to spasm of the BRONCHIOLES, swollen joints, nausea, vomiting and headaches. Severe allergic reactions may cause a person to go into SHOCK. Although symptoms of an allergic reaction can usually be controlled, treatment of the underlying conditon is more problematic: hence, the best current approach is for susceptible individuals to identify what it is they are allergic to and avoid those agents. For some people, such as those sensitive to insect venom, IMMUNOTHERAPY or desensitisation is often effective. If avoidance measures are unsuccessful and desensitisation ineffective, the inflammatory reactions can be controlled with CORTICOSTEROIDS, while the troublesome symptoms can be treated with ANTIHISTAMINE DRUGS and SYMPATHOMIMETICS. All three types of drugs may be needed to treat severe allergic reactions.

One interesting hypothesis is that reduced exposure to infective agents, such as bacteria, in infancy may provoke the development of allergy in later life.

Allocheiria

The name for a disorder of sensation in which sensations are referred to the wrong part of the body.

Allograft

A piece of tissue or an organ, such as the kidney, transplanted from one to another of the same species – from person to person, for example. Also known as a homograft.

Allopathy

A derogatory term applied sometimes by homeopaths (see HOMEOPATHY) to the methods used by regular practitioners of medicine and surgery.

Allopurinol

A drug used to treat GOUT, acting by suppressing the formation of uric acid. It is also being used in treatment of uric acid stone in the kidney.

Alopecia

Hair loss. It may be localised or total. The commonest type, which is hereditary, is male baldness (androgenic alopecia). Female balding spares the anterior hair line, develops later, and is less severe than the male variety. Diffuse, sudden and rapid hair loss sometimes occurs after childbirth, severe illness or infection (telogen alopecia); it begins 8–12 weeks after the causative event and recovery is complete in most cases, but the condition is permanent in a few. Persistent diffuse hair loss may be caused by severe iron deficiency or HYPOTHYROIDISM, or may be drug-induced.

Patchy localised hair loss is commonly caused by fungal infections (tinea capitis – see RINGWORM), especially in the tropics. It may also be due to trauma, such as hair-pulling by children or disturbed adults, or hair-straightening by African or Afro-Caribbean women (traction alopecia). Rarely, diseases of the scalp such as discoid lupus erythematosus (see under LUPUS) or lichen planus (see under LICHEN) may cause patchy alopecia with scarring which is irreversible. The long-term effects of radiotherapy may be similar.

Treatment depends on the cause. Specific antifungal drugs cure tinea capitis. Correction of thyroid or iron deficiency may have a dramatic effect. Male baldness may be modified slightly by long-term use of minoxidil lotion, or improved permanently by various types of hair-follicle grafting of transplants from the occipital scalp. Female balding may be amenable to anti-androgen/oestrogen regimens, but severe forms require a wig.

Alopecia Areata

Alopecia areata is a common form of reversible hair loss which may be patchy, total on the scalp, eyebrows or eyelashes, or universal on the body. The onset is sudden at any age and the affected scalp-skin looks normal. The hair follicles remain intact but ‘switched off’ and usually hair growth recovers spontaneously. No consistently effective treatment is available but injections of CORTICOSTEROIDS, given with a spray gun into the scalp, may be useful. The regrown hair may be white at first but pigmentation recovers later.

Alpha Adrenergic Blockers

Also called adrenoceptor-blocking agents or alpha blockers, these drugs stop the stimulation of alpha-adrenergic receptors at the nerve endings of the SYMPATHETIC NERVOUS SYSTEM by HORMONES with ADRENALINE-like characteristics. The drugs dilate the arteries, causing a fall in blood pressure, so they are used to treat HYPERTENSION and also benign enlargement of the PROSTATE GLAND. Examples of this group of drugs are doxazosin, indoramin, phentolamine and prazosin. The drugs should be used with caution as some may cause a severe drop in blood pressure when first taken.

Alpha-Feto Protein

A protein produced in the gut and liver of the FETUS. Abnormality in the fetus, such as neural tube defect, may result in raised levels of alpha-feto protein in the maternal blood. In DOWN’S SYNDROME, levels may be abnormally low. In either case, screening of the pregnancy should be carried out, including AMNIOCENTESIS to check the amount of alpha-feto protein in the amniotic fluid. The protein may also be produced in some abnormal tissues in the adult – in patients with liver cancer, for example.

ALTE

This is an abbreviation for ‘acute life-threatening event’. It applies to infants, usually under one year of age, who suddenly and unexpectedly become pale or blue and appear to stop breathing. They generally recover spontaneously, although a parent or bystander often administers mouth-to-mouth resuscitation. By the time the baby reaches hospital he or she is usually well. Investigations show that the most common cause of ALTE is GASTRO-OESOPHAGEAL REFLUX, causing stomach acid to be regurgitated into the throat and provoking reflex closure of the GLOTTIS. Other causes may be brief epileptic seizures, identified by ELECTROEN-CEPHALOGRAPHY (EEG); a heart ARRHYTHMIA; or a respiratory infection. In many cases the cause remains unknown, even though the events may be repeated, and the large majority of babies ‘grow out’ of the condition. Much controversy surrounds the suggestion – confirmed by hidden video-recording in hospitals – that a small minority of these babies have been subjected to repeated, brief, deliberate suffocation (see under MUNCHAUSEN’S SYNDROME).

Treatment is that of the underlying cause, if discovered. Parents may also be offered an APNOEA monitor, a device attached to the child – especially when asleep – which sounds an alarm if breathing stops for more than 20 seconds.

Alternative Medicine

see COMPLEMENTARY AND ALTERNATIVE MEDICINE (CAM).

Altitude Sickness

This condition, also known as mountain sickness, occurs in mountain climbers or hikers who have climbed too quickly to heights above 3,000 metres, thus failing to allow their bodies to acclimatise to altitude. The lower atmospheric pressure and shortage of oxygen result in hyperventilation – deep, quick breathing – and this reduces the amount of carbon dioxide in the blood. Nausea, anxiety and exhaustion are presenting symptoms, and seriously affected individuals may be acutely breathless because of pulmonary oedema (excess fluid in the lungs). Gradual climbing over two or three days should prevent mountain sickness. In serious cases the individual must be brought down to hospital urgently. Most attacks, however, are mild.

Aluminium

A light metallic element. It occurs in bauxite and other minerals and its compounds are found in low concentration in the body. Their function, if any, is unknown but they are believed to be harmful. Aluminium hydroxide is, however, a safe, slow-acting substance that is widely used in the treatment of indigestion, gastric ulcers (see STOMACH, DISEASES OF) and oesophagitis (see OESOPHAGUS, DISEASES OF), acting as an antacid (see ANTACIDS). Other ingested sources of aluminium include cooking utensils, kitchen foil and some cooking and food additives. Most aluminium is excreted; the rest is deposited in the brain, liver, lungs and thyroid gland. Prolonged use of aluminium-based antacids can cause loss of appetite, tiredness and weakness. It has been suggested that ALZHEIMER’S DISEASE is more common in areas with water which contains a high concentration of the element, but this issue is controversial.

Alveolitis

Inflammation of the alveoli, the terminal air sacs (see ALVEOLUS) of the lungs, caused by an allergic reaction. When the inflammation is caused by infection it is called PNEUMONIA, and when by a chemical or physical agent it is called pneumonitis. It may be associated with systemic sclerosis or RHEUMATOID ARTHRITIS.

Extrinsic allergic alveolitis is the condition induced by the lungs becoming allergic (see ALLERGY) to various factors or substances. It includes BAGASSOSIS, FARMER’S LUNG and BUDGERIGAR-FANCIER’S LUNG, and is characterised by the onset of shortness of breath, tightness of the chest, cough and fever. The onset may be sudden or gradual. Treatment consists of removal of the affected individual from the offending material to which he or she has become allergic. CORTICOSTEROIDS give temporary relief.

Fibrosing alveolitis In this disease there is diffuse FIBROSIS of the walls of the alveoli of the lungs. This causes loss of lung volume with both forced expiratory volume and vital capacity affected, but the ratio between them remaining normal. The patient complains of cough and progressive DYSPNOEA. Typically the patient will be cyanosed (blue – see CYANOSIS), clubbed (see CLUBBING), and have crackles in the mid- and lower-lung fields. Blood gases will reveal HYPOXIA and, in early disease, hypocapnia (deficiency of carbon dioxide in the blood due to hyperventilation). There is an association with RHEUMATOID ARTHRITIS (about one-eighth of cases), systemic lupus erythematosus (see under LUPUS), and systemic SCLEROSIS. Certain drugs – for example, bleomycin, busulphan and hexamethonium – may also cause this condition, as may high concentrations of oxygen, and inhalation of CADMIUM fumes.

Alveolus

(1) The minute divisions of glands and the air sacs of the lungs.

(2) The sockets of the teeth in the jawbone.

Alzheimer’s Disease

A progressive degenerating process of neural tissue affecting mainly the frontal and temporal lobes of the BRAIN in middle and late life. There is probably a genetic component to Alzheimer’s disease, but early-onset Alzheimer’s is linked to certain mutations, or changes, in three particular GENES. Examination of affected brains shows ‘senile plaques’ containing an amyloidlike material distributed throughout an atrophied cortex (see AMYLOID PLAQUES). Many remaining neurons, or nerve cells, show changes in their NEUROFIBRILS, which thicken and twist into ‘neurofibrillary tangles’. First symptoms are psychological with gradually increasing impairment of recent memory and disorientation in time and space. This becomes increasingly associated with difficulties in judgement, comprehension and abstract reasoning. After very few years, progressive neurological deterioration produces poor gait, immobility and eventual death. When assessment has found no other organic cause for an affected individual’s symptoms, treatment is primarily provision of appropriate nursing and social care, with strong support being given to the relatives or other carers, for whom looking after sufferers is a prolonged and onerous burden. Proper diet and exercise are helpful, as is keeping the individual occupied. If possible, sufferers should stay in familiar surroundings, with day-care and short-stay institutional facilities a useful way of maintaining them at home for as long as possible.

TRANQUILLISERS can help control difficult behaviour and sleeplessness but should be used with care. Recently drugs such as DONEPEZIL and RIVASTIGMINE, which retard the breakdown of ACETYLCHOLINE, may check – but not cure – this distressing condition. About 40 per cent of those with early or mild DEMENTIA may be helped by slowing down the progression of the disease.

Research is in progress to transplant healthy nerve cells (developed from stem cells) into the brain tissue of patients with Alzheimer’s disease with the aim of improving brain function.

The rising proportion of elderly people in the population is resulting in a rising incidence of Alzheimer’s, which is rare before the age of 60 but increases steadily thereafter, so that 30 per cent of people over the age of 84 are affected.

Amantadine

A drug used to treat certain virus infections, which is also of value in the prevention of some forms of influenza. It is also used to treat PARKINSONISM.

Amaurosis Fugax

Sudden transitory impairment, or loss, of vision. It usually affects only one eye, and is commonly due to circulatory failure. In its simplest form it occurs in normal people on rising suddenly from the sitting or recumbent position, when it is due to the effects of gravity. It also occurs in migraine. Transient ocular ISCHAEMIA may occur in the elderly as a result of blockage of the circulation to the retina (see EYE) by emboli (see EMBOLISM) from the common carotid artery or the heart. Treatment in this last group of cases consists of control of the blood pressure if this is raised, as it often is in such cases; and the administration of drugs that reduce the stickiness of blood platelets, such as aspirin. In some instances, removal of the part of the carotid artery from which the emboli are coming may be indicated.

Ambivalence

The psychological state in which a person concurrently hates and loves the same object or person.

Amblyopia

Defective vision for which no recognisable cause exists in any part of the eye. It may be due to such causes as defective development or excessive use of tobacco or alcohol. The most important form is that associated with SQUINT, or gross difference in refraction between the two eyes. It has been estimated that in Britain around 5 per cent of young adults have amblyopia due to this cause.

Amelia

This is absence of the limbs, usually a congenital defect.

Amenorrhoea

Absence of MENSTRUATION at the time of life at which it should normally occur. If menstruation has never occurred, the amenorrhoea is termed primary; secondary amenorrhoea is defined as menstruation ceasing after a normal cycle has been experienced for a number of years.

A few patients with primary amenorrhoea have an abnormality of their CHROMOSOMES or malformation of the genital tract such as absecence of the UTERUS (see TURNER’S SYNDROME). A gynaecological examination will rarely disclose an IMPERFORATE HYMEN in a young girl, who may also complain of regular cycles of pain like period pains.

There are many causes of secondary amenorrhoea and management requires identification of the primary cause. The commonest cause is pregnancy. Disorders of the HYPOTHALAMUS and related psychological factors such as anorexia nervosa (see EATING DISORDERS) also cause amenorrhoea, as can poor nutrition and loss of weight by extreme dieting. It is common in ballet dancers and athletes who exercise a great deal, but can also be triggered by serious illnesses such as tuberculosis or malaria. Excess secretion of prolactin, either due to a micro-adenoma (see ADENOMA) of the PITUITARY GLAND or to various prescription drugs, will produce amenorrhoea, and sometimes GALACTORRHOEA as well. Malfunction of other parts of the pituitary gland will cause failure to produce GONADOTROPHINS, thus causing ovarian failure with consequent amenorrhea. In CUSHING’S SYNDROME, amenorrhoea is caused by excessive production of cortisol. Similarly, androgen-production abnormalities are found in the common POLYCYSTIC OVARY SYNDROME. These conditions also have abnormalities of the insulin/glucose control mechanisms. Taking the contraceptive pill is not now considered to provoke secondary amenorrhoea, and OBESITY and HYPOTHYROIDISM are potential causes.

When the cause is weight loss, restoring body weight may alone restore menstruation. Otherwise, measuring gonadotrophic hormone levels will help show whether amenorrhoea is due to primary ovarian failure or secondary to pituitary disease. Women with raised concentrations of serum gonadotrophic hormones have primary ovarian failure. When amenorrhoea is due to limited pituitary failure, treatment with CLOMIPHENE may solve the problem.

Amentia

Failure of the intellectual faculties to develop normally.

Amethocaine

An effective local anaesthetic for topical (surface) application. Used in ophthalmology and in skin preparations, it may sensitise the skin. (see ANAESTHESIA.)

Ametropia

see REFRACTION.

Amikacin

One of the AMINOGLYCOSIDES, amikacin is a semi-synthetic derivative of KANAMYCIN, which is used to treat infections caused by micro-organisms resistant to GENTAMICIN and TOBRAMYCIN.

Amiloride

A diuretic that acts without causing excessive loss of potassium (see DIURETICS).

Amines

Substances derived from ammonia or AMINO ACIDS which play an important part in the working of the body, including the brain and the circulatory system. They include ADRENALINE, NORADRENALINE and HISTAMINE. (See also MONOAMINE OXIDASE INHIBITORS (MAOIS).)

Amino Acids

Chemical compounds that are the basic building-blocks of all proteins. Each molecule consists of nitrogenous amino and acidic carboxyl groups of atoms joined to a group of carbon atoms. Polypeptides are formed by amino-acid molecules linking via peptide bonds. Many polypeptides link up in various configurations to form protein molecules. In humans, proteins are made up from 20 different amino acids: nine of these are labelled ‘indispensable’ (formerly ‘essential’) amino acids because the body cannot manufacture them and is dependent on the diet for their provision. (See also INDISPENSABLE AMINO ACIDS.)

Aminocaproic Acid

A drug used to treat hereditary angio-oedema (see under URTICARIA) – a serious anaphylactic (see ANAPHYLAXIS) reaction of the skin and respiratory tract resulting from a deficiency in the body’s immunological defence mechanisms (see IMMUNITY).

Aminoglutethimide

A drug that inhibits the synthesis of adrenal CORTICOSTEROIDS. It is proving to be of value in the treatment of cancer of the breast in post-menopausal women.

Aminoglycosides

A group of antibiotics usually reserved for use in patients with severe infections. They are effective against a wide range of BACTERIA including some gram-positive and many gram-negative organisms (see GRAM’S STAIN). Aminoglycosides must be used cautiously because they can damage the inner ear – thus affecting hearing – and the kidneys. Examples of this group are AMIKACIN and GENTAMICIN (effective against Pseudomonas aeuriginosa), NEOMYCIN (used only for topical administration for skin infections), and STREPTOMYCIN (effective in combination with other drugs against Mycobacterium tuberculosis).

Aminophylline

A combination of theophylline and ethylenediamine. It is used intravenously in the treatment of acute severe ASTHMA, and occasionally as an oral preparation in the treatment of chronic asthma.

Amiodarone

Amiodarone (in the form of amiodarone hydrochloride) is a drug used to treat ARRHYTHMIA of the HEART and initiated only under supervision in hospital or by an appropriate specialist. Given by mouth or intravenous infusion, amiodarone can help to control paroxysmal supraventricular, nodal and ventricular TACHYCARDIA as well as FIBRILLATION of the auricles and ventricles of the heart. It may take some time to achieve control, and several weeks to be eliminated from the body when treatment is stopped. The drug has a range of potentially serious side-effects.

Amitriptyline

see ANTIDEPRESSANT DRUGS.

Ammonia

A compound of hydrogen and nitrogen that occurs naturally. The solution is colourless with a pungent smell; it is used in urine testing. In humans, certain inherited defects in the metabolism of ammonia can cause neurological symptoms including mental retardation. In vapour form it is a noxious gas.

Amnesia

Loss of memory.

Amniocentesis

A diagnostic procedure for detecting abnormalities of the FETUS. Usually carried out between the 16th and 18th week of pregnancy, amnio-centesis is performed by piercing the amniotic sac in the pregnant UTERUS with a hollow needle and withdrawing a sample of AMNIOTIC FLUID for laboratory analysis. As well as checking for the presence of abnormal fetal cells, the procedure can show the sex of the fetus. The risk of early rupture of the fetal membranes or of miscarriage is low (around 1 in 200).

Amnion

The tough fibrous membrane which lines the cavity of the womb (UTERUS) during pregnancy, and contains between 0·5 and 1 litre (1–2 pints) of fluid in which the EMBRYO floats. It is formed from the ovum (egg) along with the embryo, and in labour the part of it at the mouth of the womb forms the ‘bag of waters’. (see PREGNANCY AND LABOUR.) When a child is ‘born with a CAUL’, the caul is a piece of amnion.

Amnioscopy

The insertion of a viewing instrument (amnio-scope) through the abdominal wall into the pregnant UTERUS to examine the inside of the amniotic sac (see AMNION). The growing FETUS can be viewed directly and its condition and sex assessed without disturbing the pregnancy. The amniotic sac may also be viewed late in pregnancy through the cervix or neck of the womb using an instrument called the fetoscope.

Amniotic Fluid

The clear fluid contained within the AMNION that surrounds the FETUS in the womb and protects it from external pressure. The fluid, comprising mainly water, is produced by the amnion and is regularly circulated, being swallowed by the fetus and excreted through the kidneys back into the amniotic sac. By the 35th week of pregnancy there is about 1 litre of fluid, but this falls to 0.5 litres at term. The amniotic sac normally ruptures in early labour, releasing the fluid or ‘waters’.

Amniotic Sac

see AMNION.

Amoeba

A minute protozoan organism consisting of a single cell, in which a nucleus is surrounded by protoplasm that changes its shape as the protozoon progresses or absorbs nourishment. Several varieties are found under different conditions within the human body. One variety, Entamoeba coli, is found in the large intestine of humans without any associated disease; another, Entamoeba gingivalis, is found in the sockets of the teeth and is associated with PYORRHOEA. Entamoeba histolytica is the causative organism of amoebic dysentery (see DYSENTERY); Acanthamoeba and Naegleria fowleri cause the infection of the brain known as MENINGOENCEPHALITIS. Entamoeba histolytica may also cause meningoencephalitis. Other forms are found in the genital organs.

Amoebiasis

see DYSENTERY.

Amoxicillin

see PENICILLIN; ANTIBIOTICS.

Amphetamines

A group of drugs closely related to ADRENALINE which act by stimulating the SYMPATHETIC NERVOUS SYSTEM. When taken by mouth they have a profound stimulating effect on the brain, producing a sense of well-being and confidence and seemingly increasing the capacity for mental work. They are, however, drugs of DEPENDENCE and their medical use is now strictly limited – for example, to the treatment of NARCOLEPSY.

Because amphetamines inhibit appetite, they rapidly achieved a reputation for slimming purposes. However, they should not be used for this; their dangers far outweigh their advantages.

Amphoric

An adjective denoting the kind of breathing heard over a cavity in the lung. The sound is like that made by blowing over the mouth of a narrow-necked vase.

Amphotericin

A highly toxic, polygenic antifungal drug that must be given only under close medical supervision and for severe systemic fungal infections (see FUNGAL AND YEAST INFECTIONS). It is not absorbed from the gut so is normally given parenterally (see PARENTERAL). Oral and intestinal candidiasis (see CANDIDA) can, however, be treated with amphotericin tablets.

Ampicillin

see PENICILLIN; ANTIBIOTICS.

Ampoule

A small glass container having one end drawn out into a point capable of being sealed so as to preserve its contents’ sterility. It is used for containing solutions for hypodermic injection.

Ampulla of Vater

The dilated section of the common BILE DUCT when it is joined by the duct from the PANCREAS.

Amputation

Severance of a limb, or part of a limb, from the rest of the body. The leg is the most common site of amputation. It is usually performed as a controlled operation and may be required for a variety of reasons. In the young, severe injury is the most common cause, when damage to the limb is so extensive as to make it non-viable or functionally useless. In the elderly, amputation is more often the result of vascular insufficiency, resulting in gangrene or intractable pain. Sarcoma (see CANCER) of bone, muscle or connective tissues in a limb is another reason for amputation.

The aim is to restore the patient to full mobility with a prosthetic (artificial) limb, which requires both a well-fitting PROSTHESIS and a well-healed surgical wound. If this is not possible, the aim is to leave the patient with a limb stump that is still useful for balancing, sitting and transferring. Common types of lower-limb amputation are shown in the illustration. The Symes amputation can be walked upon without requiring a prosthesis. The below-knee amputation preserves normal flexion of the knee, and virtually normal walking can be achieved with a well-fitting artificial limb. Learning to walk is more difficult following an above-knee amputation, but some highly motivated patients can manage well. After any amputation it is not unusual for the patient to experience the sensation that the limb is still present: this is called a ‘PHANTOM LIMB’ and the sensation may persist for a long time.
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Amputation sites of lower limb.

Amsacrine

See under CYTOTOXIC.

Amylase

An ENZYME in pancreatic juice which facilitates the conversion of starch to maltose. (see PANCREAS.)

Amyl Nitrite

Used for many years to treat angina, it has been superseded by other nitrate drugs such as glyceril trinitrate. The substance is misused by drug abusers to produce a ‘high’ with the common name ‘poppers’.

Amyloidosis

A rare condition in which deposits of complex protein, known as amyloid, are found in various parts of the body. It is a degenerative condition resulting from various causes such as chronic infection, including tuberculosis and rheumatoid arthritis.

Amyloid Plaques

Characteristic waxy deposits of amyloid found in primary AMYLOIDOSIS, the cause of which is unknown.

Amylose

The name applied to any carbohydrate of the starch group.

Amyotrophy

Loss of muscle bulk and strength caused by a disorder of the nerve that supplies the muscle. The loss is progressive and characterises chronic NEUROPATHY. Patients with DIABETES MELLITUS and MOTOR NEURONE DISEASE (MND) often suffer from amyotrophy as well as spasticity (see SPASTIC) of muscles.

Anabolic Steroids

The nitrogen-retaining effect of ANDROGEN, a steroid hormone, is responsible for the larger muscle mass of the male. Thus anabolic steroids have the property of protein-building so that when taken, they lead to an increase in muscle bulk and strength. Androgenic side-effects may result from any of these anabolic compounds, especially if they are given for prolonged periods: for this reason they should all be used with caution in women, and are contraindicated in men with prostatic carcinoma. Jaundice due to stasis of bile in the intrahepatic canaliculi is a hazard, and the depression of pituitary gonadotrophin production is a possible complication.

Anabolic steroids have been used to stimulate protein anabolism in debilitating illness, and to promote growth in children with pituitary dwarfism and other disorders associated with interference of growth. Stimulation of protein anabolism may also be of value in acute renal failure, and the retention of nitrogen and calcium is of probable benefit to patients with OSTEOPOROSIS and to patients receiving corticosteroid therapy. Anabolic steroids may stimulate bone-marrow function in hypoplastic ANAEMIA.

They have been widely abused by athletes and body-builders aiming to improve their strength, stamina, speed or body size. However, there are considerable doubts over their efficacy, with little experimental evidence that they work. Dangerous adverse effects include myocardial infarction (see HEART, DISEASES OF – Coronary thrombosis), DIABETES MELLITUS, liver disease, carcinoma of the prostate, acne, and severe psychiatric disorders. Anabolic steroids should not be used by athletes, who face bans from official competitions if they take them.

The anabolic steroids in therapeutic use include nandrolone and stanozolol.

Anabolism

Production by the body of complex molecules like fat and proteins from simpler substances taken in the diet.

Anaemia

The condition characterised by inadequate red blood cells and/or HAEMOGLOBIN in the BLOOD. It is considered to exist if haemoglobin levels are below 13 grams per 100 ml in males and below 12 grams per 100 ml in adult non-pregnant women. No simple classification of anaemia can be wholly accurate, but the most useful method is to divide anaemias into: (a) microcytic hypochromic or iron deficiency anaemia; (b) megaloblastic hyperchromic anaemia; (c) aplastic anaemia; (d) haemolytic anaemia; (e) inherited anaemias (see below).

In Britain, anaemia is much more common among women than men. Thus, around 10 per cent of girls have anaemia at the age of 15, whilst in adult life the incidence is over 30 per cent between the ages of 30 and 40; around 20 per cent at 50; and around 30 per cent at 70. Among men the incidence is under 5 per cent until the age of 50; it then rises to 20 per cent at the age of 70. Ninety per cent of all cases of anaemia in Britain are microcytic, 7 per cent are macrocytic, and 3 per cent are haemolytic or aplastic. Inherited anaemias include sickle-cell anaemia and THALASSAEMIA.

Microcytic hypochromic anaemia This corresponds to a large extent with what used to be known as ‘secondary anaemia’. It takes its name from the characteristic changes in the blood cells, which become small and pale.

Causes

LOSS OF BLOOD

• As a result of trauma. This is perhaps the simplest example of all, when, as a result of an accident involving a large artery, there is severe haemorrhage.

• Menstruation. The regular monthly loss of blood which women sustain as a result of menstruation always puts a strain on the blood-forming organs. If this loss is excessive, then over a period of time it may lead to quite severe anaemia.

• Childbirth. A considerable amount of blood is always lost at childbirth; if this is severe, or if the woman was anaemic during pregnancy, a severe degree of anaemia may result.

• Bleeding from the gastrointestinal tract. The best example of this is anaemia due to ‘bleeding piles’ (see HAEMORRHOIDS). Such bleeding, even though slight, is a common cause of anaemia in both men and women if maintained over a long period of time. The haemorrhage may be more acute and occur from a DUODENAL ULCER or gastric ulcer (see STOMACH, DISEASES OF), when it is known as haematemesis.

• Certain blood diseases, such as PURPURA and HAEMOPHILIA, which are characterised by bleeding.

DEFECTIVE BLOOD FORMATION

• This is the main cause of anaemia in infections. The micro-organism responsible for the infection has a deleterious effect upon the blood-forming organs, just as it does upon other parts of the body.

• Toxins. In conditions such as chronic glomerulonephritis (see KIDNEYS, DISEASES OF) and URAEMIA there is a severe anaemia due to the effect of the disease upon blood formation.

• Drugs. Certain drugs, such as aspirin and the non-steroidal anti-inflammatory drugs, may cause occult gastrointestinal bleeding.

INADEQUATE ABSORPTION OF IRON

This may occur in diseases of intestinal malabsorption. A severe form of this anaemia in women, known as chlorosis, used to be common but is seldom seen nowadays.

INADEQUATE INTAKE OF IRON

The daily requirement of iron for an adult is 12 mg, and 15–20 mg for an adult woman during pregnancy. This is well covered by an ordinary diet, so that by itself it is not a common cause. But if there is a steady loss of blood, as a result of heavy menstrual loss or ‘bleeding piles’, the intake of iron in the diet may not be sufficient to maintain adequate formation of haemoglobin.

Symptoms These depend upon whether the anaemia is sudden in onset, as in severe haemorrhage, or gradual. Mild anaemia usually causes no discernible symptoms. In severe anaemia, the striking sign is pallor, with the best guide being the colour of the internal lining of the eyelid. When the onset of the anaemia is sudden, the patient complains of weakness and giddiness, and loses consciousness if he or she tries to stand or sit up. The breathing is rapid and distressed, the pulse is rapid and the blood pressure is low. In chronic cases the tongue is often sore (GLOSSITIS), and the nails of the fingers may be brittle and concave (koilonychia) instead of convex. In some cases, particularly in women, the Plummer-Vinson syndrome is present: this consists of difficulty in swallowing and may be accompanied by huskiness; in these cases glossitis is also present. There may be slight enlargement of the SPLEEN, and there is usually some diminution in gastric acidity.

Treatment consists primarily of giving sufficient iron by mouth to restore, and then maintain, a normal blood picture. The main iron preparation now used is ferrous sulphate, 200 mg, thrice daily after meals. When the blood picture has become normal, the dosage is gradually reduced.

If, of course, there is haemorrhage, this must be arrested, and if the loss of blood has been severe it may be necessary to give a blood transfusion (see TRANSFUSION – Transfusion of blood). Care must be taken to ensure that the patient is having an adequate diet. If there is any underlying metabolic, cancerous, toxic or infective condition, this, of course, must be adequately treated after appropriate investigations.


Megaloblastic hyperchromic anaemia

In this type of anemia, there are fewer than normal but large blood cells which are not pale. There are various forms, such as those due to nutritional deficiencies, but the most important is that known as pernicious anaemia.

PERNICIOUS ANAEMIA An autoimmune disease in which sensitised lymphocytes (see LYMPHOCYTE) destroy the PARIETAL cells of the stomach. These cells normally produce INTRINSIC FACTOR, the carrier protein for vitamin B12(see APPENDIX 5: VITAMINS) that permits its absorption in the terminal part of the ILEUM. Lack of the factor prevents vitamin B12 absorption and this causes macrocytic (or megaloblastic) anaemia. The disorder can affect men and women, usually those over the age of 40; onset is insidious, so it may be well advanced before medical advice is sought. The skin and MUCOSA become pale, the tongue is smooth and atrophic and is accompanied by CHEILOSIS. Peripheral NEUROPATHY is often present, resulting in PARAESTHESIA and numbness and sometimes ATAXIA. A rare complication is subacute combined degeneration of the SPINAL CORD.

Treatment consists of injections of vitamin B12 in the form of hydroxocobalamin which must be continued for life.

Aplastic anaemia Lack of or absence of red blood cells. In this disease, the bone marrow appears to make no attempt towards their regeneration. It is more accurately called hypoplastic anaemia as the degree of impairment of bone-marrow function is rarely complete. The cause in many cases is not known, but in some it is due to a toxic substance, such as benzol or certain drugs, or ionising radiations. The patient becomes very pale, with a tendency to haemorrhages under the skin and mucous membranes. The red blood corpuscles diminish steadily in numbers. Treatment consists primarily of regular blood transfusions. Although the disease is often fatal, the outlook has improved in recent years: around 25 per cent of patients recover when adequately treated, and others survive for several years. In severe cases, promising results are being reported after bone-marrow transplantation.

Haemolytic anaemia results from the excessive destruction, or HAEMOLYSIS, of the red blood cells. This may be the result of undue fragility of the cells, when the condition is known as congenital haemolytic anaemia, or of acholuric JAUNDICE.

Sickle-cell anaemia A form of anaemia characteristically found in people of African descent, so-called because of the sickle shape of the red blood cells. It is caused by the presence of the abnormal HAEMOGLOBIN, haemoglobin S, due to AMINO ACID substitutions in their polypeptide chains, reflecting a genetic mutation. Deoxygenation of haemoglobin S leads to sickling, which increases the blood viscosity and tends to obstruct flow, thereby increasing the sickling of other cells. THROMBOSIS and areas of tissue INFARCTION may follow, causing severe pain, swelling and tenderness. The resulting sickle cells are more fragile than normal red blood cells, and have a shorter life span, hence the anaemia. Advice is obtainable from the Sickle Cell Society (www.sicklecellsociety.org).

Anaerobe

The term applied to bacteria having the power to live without air. Such organisms are found growing freely, deep in the soil – as, for example, the tetanus bacillus.

Anaesthesia

The loss or absence of sensation or feeling. Commonly used to describe a reversible process which allows operations and painful or unpleasant procedures to be performed without distress to the patient.

The speciality of anaesthesia deals with SURGERY, intensive therapy (intensive care), chronic pain management, acute pain management and obstetric analgesia. Anaesthetists in Britain are trained specialists with a medical degree, but in many countries some anaesthetists may be nurse practitioners working under the supervision of a medical anaesthetist.

The anaesthetist will assess the patient’s fitness for anaesthesia, choose and perform the appropriate type of anaesthetic while monitoring and caring for the patient’s well-being, and, after the anaesthetic, supervise recovery with the provision of post-operative pain relief.

Anaesthesia may be broadly divided into general and local anaesthesia. Quite commonly the two are combined to allow continued relief of pain at the operation site after the patient awakens.

General anaesthesia is most often produced by using a combination of drugs to induce a state of reversible UNCONSCIOUSNESS. ‘Balanced’ anaesthesia uses a combination of drugs to provide unconsciousness, analgesia, and a greater or lesser degree of muscle relaxation.

A general anaesthetic comprises induction, maintenance and recovery. Historically, anaesthesia has been divided into four stages (see below), but these are only clearly seen during induction and maintenance of anaesthesia using inhalational agents alone.

(1) Onset of induction to unconsciousness

(2) Stage of excitement

(3) Surgical anaesthesia

(4) Overdosage

Induction involves the initial production of unconsciousness. Most often this is by INTRAVENOUS injection of a short-acting anaesthetic agent such as PROPOFOL, THIOPENTONE or ETOMIDATE, often accompanied by additional drugs such as ANALGESICS to smooth the process. Alternatively an inhalational technique may be used.

Maintenance of anaesthesia may be provided by continuous or intermittent use of intravenous drugs, but is commonly provided by administration of OXYGEN and NITROUS OXIDE or air containing a volatile anaesthetic agent. Anaesthetic machines are capable of providing a constant concentration of these, and have failsafe mechanisms and monitors which guard against the patient’s receiving a gas mixture with inadequate oxygen (see HYPOXIC). The gases are adminstered to the patient via a breathing circuit, either through a mask, a laryngeal mask or via ENDOTRACHEAL INTUBATION. In recent years, concerns about side-effects and pollution caused by volatile agents have led to increased popularity of total intravenous anaesthesia (TIVA).
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Patient under general anaesthesia (top). Use of a mask to deliver anaesthetic gases (bottom left). Delivering anaesthetic gases direct to the lungs (bottom right).

For some types of surgery the patient is paralysed using muscle relaxants and then artificially ventilated by machine (see VENTILATOR). Patients are closely monitored during anaesthesia by the anaesthetist using a variety of devices. Minimal monitoring includes ELECTROCARDIOGRAM (ECG), blood pressure, PULSE OXIMETRY, inspired oxygen and end-tidal carbon-dioxide concentration – the amount of carbon dioxide breathed out when the lungs are at the ‘empty’ stage of the breathing cycle. Analgesic drugs (pain relievers) and local or regional anaesthetic blocks are often given to supplement general anaesthesia.

Volatile anaesthetics are either halogenated hydrocarbons (see HALOTHANE) or halogenated ethers (isoflurane, enflurane, desflurane and sevoflurane). The latter two are the most recently introduced agents, and produce the most rapid induction and recovery – though on a worldwide basis halothane, ether and chloroform are still widely used.

Despite several theories, the mode of action of these agents is not fully understood. Their efficacy is related to how well they dissolve into the LIPID substances in nerve cells, and it is thought that they act at more than one site within brain cells – probably at the cell membrane. By whatever method, they reversibly depress the conduction of impulses within the CENTRAL NERVOUS SYSTEM and thereby produce unconsciousness.

At the end of surgery any muscle relaxant still in the patient’s body is reversed, the volatile agent is turned off and the patient breathes oxygen or oxygen-enriched air. This is the reversal or recovery phase of anaesthesia. Once the anaesthetist is satisfied with the degree of recovery, patients are transferred to a recovery area within the operating-theatre complex where they are cared for by specialist staff, under the supervision of an anaesthetist, until they are ready to return to the ward. (See also ARTIFICIAL VENTILATION OF THE LUNGS.)

Local anaesthetics are drugs which reversibly block the conduction of impulses in nerves. They therefore produce anaesthesia (and muscle relaxation) only in those areas of the body served by the nerve(s) affected by these drugs. Many drugs have some local anaesthetic action, but the drugs used specifically for this purpose are all amide or ester derivatives of aromatic acids. Variations in their basic structure produce drugs with different speeds of onset, duration of action and preferential SENSORY rather than MOTOR blockade (stopping the activity in the sensory or motor nerves respectively).

The use of local rather than general anaesthesia will depend on the type of surgery and in some cases the unsuitability of the patient for general anaesthesia. It is also used to supplement general anaesthesia, relieve pain in labour (see under PREGNANCY AND LABOUR) and in the treatment of pain in persons not undergoing surgery. Several commonly used techniques are listed below:

LOCAL INFILTRATION An area of anaesthetised skin or tissue is produced by injecting local anaesthetic around it. This technique is used for removing small superficial lesions or anaesthetising surgical incisions.

NERVE BLOCKS Local anaesthetic is injected close to a nerve or nerve plexus, often using a peripheral nerve stimulator to identify the correct point. The anaesthetic diffuses into the nerve, blocking it and producing anaesthesia in the area supplied.

SPINAL ANAESTHESIA Small volumes of local anaesthetic are injected into the cerebrospinal fluid through a small-bore needle which has been inserted through the tissues of the back and the dura mater (the outer membrane surrounding the spinal cord). A dense motor and sensory blockade is produced in the lower half of the body. How high up in the body it reaches is dependent on the volume and dose of anaesthetic, the patient’s position and individual variation. If the block is too high, then respiratory-muscle paralysis and therefore respiratory arrest may occur. HYPOTENSION (low blood pressure) may occur because of peripheral vasodilation caused by sympathetic-nerve blockade. Occasionally spinal anaesthesia is complicated by a headache, perhaps caused by continuing leakage of cerebrospinal fluid from the dural puncture point.

EPIDURAL ANAESTHESIA Spinal nerves are blocked in the epidural space with local anaesthetic injected through a fine plastic tube (catheter) which is introduced into the space using a special needle (Tuohy needle). It can be used as a continuous technique either by intermittent injections, an infusion or by patient-controlled pump. This makes it ideal for surgery in the lower part of the body, the relief of pain in labour and for post-operative analgesia. Complications include hypotension, spinal headache (less than 1:100), poor efficacy, nerve damage (1:12,000) and spinal-cord compression from CLOT or ABSCESS (extremely rare).

Analeptic

A restorative medicine, or one which acts as a stimulant of the central nervous system: for example, caffeine.

Analgesia

see ANALGESICS; PAIN.

Analgesics

Drugs which relieve or abolish PAIN. Unlike local anaesthetics, they are usually given systemically – affecting the whole body – and produce no SENSORY or MOTOR blockade by stopping the activity in the sensory or motor nerves respectively that supply a part of the body. The many different types of analgesics have varying modes of action. The choice of drug and method of administration will depend upon the type and severity of pain being treated.

Non-opioid analgesics include ASPIRIN, PARACETAMOL and NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (NSAIDS), which are used to treat mild or moderate pain such as headache (See also MIGRAINE), DYSMENORRHOEA, and transient musculoskeletal pain. Some analgesics – for example, aspirin and paracetamol – also reduce PYREXIA. A strong non-opioid analgesic is NEFOPAM HYDROCHLORIDE, which can be used for persistent pain or pain that fails to respond to other non-opioid analgesics, but does have troublesome side-effects. These non-opioid analgesics can be obtained without a doctor’s prescription – over the counter (OTC) – but the sale of some has to be supervised by a qualified pharmacist. A wide range of compound analgesic preparations is available, combining, for example, aspirin or paracetamol and CODEINE, while the weak stimulant CAFFEINE is sometimes included in the preparations. Most of these are OTC drugs. NSAIDs are especially effective in treating patients with chronic diseases accompanied by pain and inflammation. They, too, are sometimes combined with other analgesics.

Paracetamol acts within the central nervous system by inhibition of PROSTAGLANDINS. It is often combined with other analgesics – for example, aspirin or codeine; in proprietary compounds and in therapeutic doses it has few side-effects. Overdosage, however, can cause damage to the liver or kidneys. Even if there are no immediate symptoms, individuals suspected of having taken an overdose should be sent to hospital urgently for treatment.

The NSAIDs (including aspirin) inhibit prostaglandin synthesis. Prostaglandins are released by tissues that are inflamed, and may cause pain at peripheral pain sensors or sensitise nerve endings to painful stimuli: by inhibiting their production, pain and inflammation are reduced. NSAIDs are particularly effective for pain produced by inflammation – for example, ARTHRITIS. Side-effects include gastrointestinal bleeding (caused by mucosal erosions, particularly in the stomach), inhibition of platelet aggregation (see PLATELETS), and potential for renal (kidney) damage.

Severe pain is often treated with opioid drugs. The original drugs were naturally occurring plant ALKALOIDS (e.g. MORPHINE), whilst newer drugs are man-made. They mimic the action of naturally occurring compounds (ENDORPHINS and ENCEPHALIN) which are found within the brain and spinal cord, and act on receptors to reduce the transmission of painful stimuli within the central nervous system (and possibly peripherally). They tend to produce side-effects of euphoria, respiratory depression, vomiting, constipation and itching. Chronic use or abuse of these drugs may give rise to addiction.

Analysis

1) Separation into component parts to determine the chemical constituents of a substance.

2) An abbreviation for PSYCHOANALYSIS.

Anaphylactoid Purpura

see HENOCH-SCHÖNLEIN PURPURA.

Anaphylaxis

An immediate (and potentially health- or life-threatening) allergic reaction produced by the body’s immunoglobulin E (IgE) antibodies to a foreign substance (antigen); the affected tissues release histamine which causes local or systemic attack. An example is the pain, swelling, eruption, fever and sometimes collapse that may occur after a wasp sting or ingestion of peanut in a particularly sensitive person. Some people may suffer from anaphylaxis as a result of allergy to other foods or substances such as animal hair or plant leaves. On rare occasions a person may be so sensitive that anaphylaxis may lead to profound SHOCK and collapse which, unless the affected person receives urgent medical attention, including injection of ADRENALINE, may cause death. (See also ALLERGY; IMMUNITY.)

Anaplasia

The state in which a body cell loses its distinctive characters and takes on a more primitive form; it occurs, for example, in cancer, when cells proliferate rapidly.

Anastomosis

Direct intercommunication of the branches of two or more veins or arteries without any intervening network of capillary vessels. The term also describes the surgical joining of two hollow blood vessels, nerves or organs such as intestines to form an intercommunication.

Anatomy

The science which deals with the structure of the bodies of men and animals. Brief descriptions of the anatomy of each important organ are given under the headings of the various organs. It is studied by dissection of bodies bequeathed for the purpose, or of the bodies of those who die in hospitals and similar institutions, unclaimed by relatives.

Ancrod

An ENZYME present in the venom of the Malayan pit viper, which destroys the FIBRINOGEN in blood and thereby prevents the blood from clotting. In other words it is an anticoagulant (see ANTICOAGULANTS).

Ancylostomiasis

A parasitic infection caused by the nematodes Ancylostoma duodenale and Necator americanus, resulting in hookworm disease. These infections are exceedingly common in tropical and developing countries, millions of people being affected. In areas where standards of hygiene and sanitation are unsatisfactory, larvae (embryos) enter via intact skin, usually the feet. ‘Ground itch’ occasionally occurs as larvae enter the body. They then undergo a complex life-cycle, migrating through the lungs, trachea, and pharynx. Adult worms are 5–13 (mean 12) mm in length; their normal habitat is the small INTESTINE – especially the jejunum – where they adhere to the mucosa by hooks, thus causing seepage of blood into the lumen. A worm-pair produces large numbers of eggs, which are excreted in faeces; when deposited on moist soil they remain viable for many weeks or months. Clinical manifestations include microcytic hypochromic ANAEMIA, hypoalbuminaemia (low serum protein) and, in a severe case, OEDEMA. A chronic infection throughout childhood can give rise to physical, mental and sexual retardation. Treatment is with one of the benzimidazole compounds, usually mebendazole or albendazole; however, in developing countries, cheaper preparations are used, including tetrachloroethylene, bephenium hydroxynaphthoate, and pyrantel embonate. Anaemia usually responds to iron supplements; blood transfusion is rarely indicated.

Ancylostoma braziliensis A nematode infection of dogs, which in humans causes local disease (larva migrans) only, generally on the soles of the feet. It is usually acquired by walking on beaches contaminated with dog faeces in places such as the Caribbean.

Androgen

The general term for any one of a group of HORMONES which govern the development of the sexual organs and the secondary sexual characteristics of the male. TESTOSTERONE, the androgenic hormone formed in the interstitial cells of the testis (see TESTICLE), controls the development and maintenance of the male sex organs and secondary sex characteristics. In small doses it increases the number of spermatozoa (see SPERMATOZOON) produced, but in large doses it inhibits the gonadotrophic activity of the anterior PITUITARY GLAND and suppresses the formation of the spermatozoa. It is both androgenic and anabolic in action. The anabolic effect includes the ability to stimulate protein synthesis and to diminish the catabolism of amino acids, and this is associated with retention of nitrogen, potassium, phosphorus and calcium. Doses in excess of 10 mg daily to the female may produce VIRILISM.

Anencephaly

The term given to the condition in which a child is born with a defect of the skull and absence of the brain. Anencephaly is the most common major malformation of the central nervous system. It has an incidence of 0.65 per 1,000 live births. There is complete absence of the cerebral hemispheres and overlying skull, and the brain stem and cerebellum are atrophic. If the pregnancy goes to term the infants rapidly die, but in 50 per cent of pregnancies associated with anencephaly, spontaneous abortion occurs. It is possible to detect the presence of anencephaly in the fetus by measuring the level of ALPHAFETO PROTEIN in the mother’s serum or in the amniotic fluid. (See also SPINA BIFIDA.)

Aneuploidy

The state in which there is an abnormal number of CHROMOSOMES: for example, DOWN’S SYNDROME and TURNER’S SYNDROME.

Aneurine

Aneurine is an alternative name for vitamin B1. (see THIAMINE.)

Aneurysm

A localised swelling or dilatation of an artery (see ARTERIES) due to weakening of its wall. The most common sites are the AORTA, the arteries of the legs, the carotids and the subclavian arteries. The aorta is the largest artery in the body and an aneurysm may develop anywhere in it. A dissecting aneurysm usually occurs in the first part of the aorta: it is the result of degeneration in the vessel’s muscular coat leading to a tear in the lining; blood then enters the wall and tracks along (dissects) the muscular coat. The aneurysm may rupture or compress the blood vessels originating from the aorta: the outcome is an INFARCTION in the organs supplied by the affected vessel(s). Aneurysms may also form in the arteries at the base of the brain, usually due to an inherited defect of the arterial wall.

Aneurysms generally arise in the elderly, with men affected more commonly than women. The most common cause is degenerative atheromatous disease, but other rarer causes include trauma, inherited conditions such as MARFAN’S SYNDROME, or acquired conditions such as SYPHILIS or POLYARTERITIS NODOSA. Once formed, the pressure of the circulating blood within the aneurysm causes it to increase in size. At first, there may be no symptoms or signs, but as the aneurysm enlarges it becomes detectable as a swelling which pulsates with each heartbeat. It may also cause pain due to pressure on local nerves or bones. Rupture of the aneurysm may occur at any time, but is much more likely when the aneurysm is large. Rupture is usually a surgical emergency, because the bleeding is arterial and therefore considerable amounts of blood may be lost very rapidly, leading to collapse, shock and even death. Rupture of an aneurysm in the circle of Willis causes subarachnoid haemorrhage, a life-threatening event. Rupture of an aneurysm in the abdominal aorta is also life-threatening.

Treatment Treatment is usually surgical. Once an aneurysm has formed, the tendency is for it to enlarge progressively regardless of any medical therapy. The surgery is often demanding and is therefore usually undertaken only when the aneurysm is large and the risk of rupture is therefore increased. The patient’s general fitness for surgery is also an important consideration. The surgery usually involves either bypassing or replacing the affected part of the artery using a conduit made either of vein or of a man-made fibre which has been woven or knitted into a tube. Routine ultrasound scanning of the abdominal aorta is a valuable preventive procedure, enabling ‘cold’ surgery to be performed on identified aneurysms.

Prevention In the UK, the screening of older men for abdominal aortic aneurysms using ultrasound is to start soon (2009). The aim is that if aneurysms can be detected early, safe surgery can be performed to avoid sudden death or the need for potentially dangerous emergency surgery when an aneurysm ruptures or dissects.

[image: image]

Aneurysm in wall of artery (top left). A dissecting aneurysm with the flow of blood splitting the arterial wall longitudinally (top right). A berry aneurysm in fork of the junction of two arteries (bottom).

Angiitis

Inflammation of a vessel such as a blood vessel, lymph vessel, or bile duct.

Angina

A feeling of constriction or suffocation often accompanied by pain (see ANGINA PECTORIS).

Angina Pectoris

Pain in the centre of the chest. Usually, exercise – sometimes acute anxiety – brings it on and pain may be severe and felt also in the arms and the jaw. The condition, which is aggravated by cold weather, is the result of the heart’s demand for blood being greater than that which the coronary arteries can provide. This failure is most often due to narrowing of the coronary arteries by ATHEROMA; rarely, it may be caused by congenital defects in the arteries rendering them incapable of carrying sufficient blood to meet increased demands from the body.

Angina may be relieved or prevented by such drugs as glyceryl trinitrate and propranolol. If drug treatment does not work, surgery on the coronary arteries such as angioplasty or bypass grafts may be necessary. People who suffer from angina pectoris need advice on their lifestyle, and in particular on diet, exercise and avoidance of smoking or excessive alcohol consumption. They may have high blood pressure, which will also require medical treatment (see HEART, DISEASES OF; HYPERTENSION).

Angiocardiography

Radiography of the heart and associated blood vessels after injection of a radio-opaque substance.

Angiography

Radiography of blood vessels made visible by injecting into them a radio-opaque substance. In the case of arteries this is known as arteriography; the corresponding term for veins being venography or phlebography. This procedure demonstrates whether there is any narrowing or ballooning of the lumen of the vessel – changes usually caused by disease or injury.

Angioma

A TUMOUR composed of blood vessels. (see NAEVUS.)

Angio-Oedema

Also called angioneurotic oedema; see under URTICARIA.

Angioplasty

A method of treating blockage or narrowing of a blood vessel by recanalising the vessel – that is, inserting a balloon into the constriction to reopen it. The technique is used to treat a narrowed artery in the heart or a limb. About 65 per cent of patients treated benefit, but when symptoms persist or recur the procedure may be repeated. There is a small risk of damage to the vessel or valve. New procedures under development include the use of lasers, cutting drills and suction to remove the deposits of ATHEROMA blocking the arteries.

Angiotensin

Angiotensin is a peptide that occurs in two forms: I and II. The former results from the action of the ENZYME, RENIN on alpha globulin (a protein) produced by the liver and passed into the blood. During passage of the blood through the lungs, angiotensin I is converted into an active form, angiotensin II, by an enzyme. This active form constricts the blood vessels and stimulates the release of two hormones – VASOPRESSIN and ALDOSTERONE – which raise the blood pressure. (See also ANGIOTENSIN-CONVERTING ENZYME (ACE) INHIBITORS.)

Angiotensin-Converting Enzyme (ACE) Inhibitors

The ENZYME that converts angiotensin I to angiotensin II (see ANGIOTENSIN) is called angiotensin-converting enzyme. Angiotensin II controls the blood pressure while angiotensin I has no such activity. Inhibition of the enzyme that converts angiotensin I to angiotensin II should therefore lower the blood pressure, and ACE inhibitors have a valuable role in treating heart failure when thiazides and betablockers cannot be used or fail to work, especially after myocardial infarction (see HEART, DISEASES OF). Captopril was the first ACE inhibitor to be synthesised: it reduces peripheral resistance by causing arteriolar dilatation and thus lowers blood pressure. Other drugs such as enalapril, lisinopril, cilazapril, quinapril and ramipril have since been developed. Some kidney disorders increase the production of angiotensin II and so cause HYPERTENSION.

Ångström Unit

Called after a Swedish physicist, this is a measurement of length and equals 1/10,000 of a micrometre, or one-hundred-millionth of a centimetre. It is represented by the symbol Å and is used to give the length of electromagnetic waves.

Anhidrosis

Abnormal diminution in the secretion of sweat. This may be caused by disease or by a congenital defect.

Animal Starch

see GLYCOGEN.

Anisocytosis

Inequality in the size of erythrocytes (red blood cells); it occurs in many forms but is prominent in megaloblastic ANAEMIA.

Ankle

The joint between the leg bones (TIBIA and FIBULA) above, and the TALUS (the Roman dice-bone) below. It is a very strong joint with powerful ligaments binding the bones together at either side, and bony projections from the leg bones, which form large bosses on either side, called the outer and inner malleoli, extending about 12 mm (half an inch) below the actual joint. Two common injuries near the ankle are a sprain, on the inner side, consisting of tearing of the internal ligament; and fracture of the fibula (Pott’s fracture) on the outer side. (See also JOINTS, DISEASES OF.)

Ankylosing Spondylitis

see SPINE AND SPINAL CORD, DISEASES AND INJURIES OF.

Ankylosis

The condition of a joint in which the movements are restricted by fibrous bands, or by malformation, or by actual union of the bones. (see JOINTS, DISEASES OF.)

Ankylostoma

see ANCYLOSTOMIASIS.

Anodynes

Any drug or treatment that eases pain. These may range from opium – the oldest and most powerful anodyne but a highly addictive substance – through ANALGESICS, to warmth and massage.

Anopheles

The generic name of a widely distributed group of mosquitoes, certain species of which transmit to humans the parasitic protozoa Plasmodium, the agent that causes MALARIA. Anopheles maculipennis and A. bifurcatus are both found in England and can both transmit the malaria parasite.

Anorexia

Loss of APPETITE.

Anorexia Nervosa

See under EATING DISORDERS.

Anorgasmia

An individual’s inability to achieve ORGASM.

Anosmia

Loss of sense of smell. (see NOSE, DISORDERS OF.)

Anovular

Absence of OVULATION. Anovular menstruation occurs when a woman takes the contraceptive pill (see under CONTRACEPTION – Non-barrier methods).

Anoxaemia

Reduction of the oxygen content of the blood to below normal limits.

Anoxia

That state in which the body tissues have an inadequate supply of OXYGEN. This may be because the blood in the lungs does not receive enough oxygen; because there is not enough blood to receive the oxygen; or because the blood stagnates in the body.

Antabuse

see DISULFIRAM.

Antacids

Drugs traditionally used to treat gastrointestinal disorders, including peptic ulcer. They neutralise the hydrochloric acid secreted in the stomach’s digestive juices and relieve pain and the discomfort of DYSPEPSIA (indigestion). A large number of proprietary preparations are on sale to the public and most contain compounds of aluminium or magnesium, or a mixture of the two. Other agents include activated dimethicone – an antifoaming agent aimed at relieving flatulence; alginates, which protect against reflux oesophagitis; and surface anaesthetics. Antacids commonly prescribed by doctors include aluminium hydroxide, magnesium carbonate and magnesium trisilicate. Sodium bicarbonate and calcium and bismuth compounds are also used, although the latter is best avoided as it may cause neurological side-effects. (see DUODENAL ULCER; STOMACH, DISEASES OF.)

Antagonist

(1) A muscle the contraction of which opposes that of another muscle called the AGONIST. When the agonist contracts, the antagonist relaxes.

(2) The action of one drug in opposing the action of another.

Ante-

Prefix meaning before or forwards.

Anteflexion

The abnormal forward curvature of an organ in which the upper part is sharply bent forwards. The term is especially applied to forward displacement of the UTERUS.

Antenatal Care

The protocol which doctors and midwives follow to ensure that the pregnant mother and her FETUS are kept in good health, and that the pregnancy and birth have a satisfactory outcome. The pregnant mother is seen regularly at a clinic where, for example, her blood pressure is checked, the growth and development of her child-to-be are carefully assessed, and any problem or potential problems dealt with. Most antenatal care deals with normal pregnancies and is supervised by general practitioners and midwives in primary-care clinics. If any serious problems are identified, the mother can be referred to specialist clinics in hospitals. (see PREGNANCY AND LABOUR.)

Antepartum

An adjective describing an event in pregnancy before labour starts (see PREGNANCY AND LABOUR).

Anterior

An adjective that describes or relates to the front part of the body, limbs, or organs.

Anterior Tibial Syndrome

See under MUSCLES, DISORDERS OF – Compression syndrome.

Anteversion

The term applied to the forward tilting of an organ, especially of the UTERUS.

Anthelmintics

Substances which cause the death or expulsion of parasitic worms such as hook, tape and threadworms (see TAENIA; ENTEROBIASIS).

Anthracosis

The change which takes place in the lungs and bronchial glands of coal-miners, and others, who inhale coal-dust constantly. The lungs are amazingly efficient in coping with this problem; during a working lifetime a coal-miner may inhale around 5,000 grams of dust, but at POST-MORTEM EXAMINATION it is rare to find more than about 40 grams in the lungs. The affected tissues change in colour from greyish pink to jet black, owing to loading with minute carbon particles. (see PNEUMOCONIOSIS.)

Anthracyclines

ANTIBIOTICS that destroy tumour cells: examples include aclarubicin, daunorubicin, doxoru-bicin, epirubicin and idarubicin.

Anthrax

A serious disease occurring in sheep and cattle, and in those who tend them or handle the bones, skins and fleeces – even long after removal of the latter from the animals. It is sometimes referred to as malignant pustule, wool-sorters’ disease, splenic fever of animals, or murrain. It is now a rare condition in the United Kingdom. The cause is a bacillus (B. anthracis) which grows in long chains and produces spores which retain their life for years, in dried skins and fleeces; they are not destroyed by boiling, freezing, 5 per cent carbolic lotion, or, like many bacilli, by the gastric juice. The disease is communicated from a diseased animal to a crack in the skin (e.g. of a farmer or butcher), or from contact with contaminated skins or fleeces. Nowadays skins are handled wet, but if they are allowed to dry so that dust laden with spores is inhaled by the workers, serious pneumonia may result. A few countries are believed to have developed anthrax as a weapon of war to be delivered by shells or rockets, despite international agreements to ban such weapons.

Prevention is most important by disinfecting all hides, wool and hair coming from affected areas of the world. An efficient vaccine is now available. Treatment consists of the administration of large doses of the broad-spectrum antibiotic, CIPROFLOXACIN. If bioterrorism is thought to be the likely source of anthrax infection, appropriate decontamination procedures must be organised promptly.

Symptoms

EXTERNAL FORM This is the ‘malignant pustule’. After inoculation of some small wound, a few hours or days elapse, and then a red, inflamed swelling appears, which grows larger till it covers half the face or the breadth of the arm, as the case may be. Upon its summit appears a bleb of pus, which bursts and leaves a black scab, perhaps 12 mm (half an inch) wide. The patient is feverish and seriously ill. The inflammation may last ten days or so, when it slowly subsides and the patient recovers, if surviving the fever and prostration.

INTERNAL FORM This takes the form of pneumonia with haemorrhages, when the spores have been drawn into the lungs, or of ulcers of the stomach and intestines, with gangrene of the SPLEEN, when they have been swallowed. It is usually fatal in two or three days. Victims may also develop GASTROENTERITIS or MENINGITIS.

Anti-

Prefix meaning against.

Antiarrhythmic Drugs

ARRHYTHMIA is a variation in the normal rhythm of the heartbeat. Management of the condition requires accurate diagnosis of the type, and ELECTROCARDIOGRAPHY is vital in this process (see HEART, DISEASES OF). Drug treatment is usually part of the management, including VERAPAMIL, DISOPYRAMIDE and LIDOCAINE. This large group of drugs can also be classified according to their effects on the electrical reactions of active myocardial cells.

Antibacterial Drugs

A group of drugs, which include ANTIBIOTICS, used to treat infections caused by BACTERIA. Drugs include CEPHALOSPORINS and cephamycins, TETRACYCLINES, AMINO-GLYCOSIDES, MACROLIDES, and antituberculous compounds.

Antibiotics

These antibacterial agents were originally derived from micro-organisms, although most of them are now prepared synthetically. Such agents destroy or inhibit the growth of other micro-organisms: examples are penicillin, cephalosporin, amino-glycosides, streptomycin, and tetracycline.

Penicillin was the first antibiotic to be discovered and used in the 1940s. The discovery and isolation in 1958 of the penicillin nucleus, 6-amino penicillanic acid (6-PNA), allowed many new penicillins to be synthesised. These are now the largest single group of antibiotics used in clinical medicine. Most staphylococci (see STAPHYLOCOCCUS) have now developed resistance to benzylpenicillin, the early form of the drug, because they produce penicillinases – enzymes which break down the drug. Other types of penicillin such as cloxacillin and flucloxacillin are not affected and are used against penicillin-resistant staphylococci.

The cephalosporins are derived from the compound cephalosporin C, which is obtained by fermentation of the mould cephalosporium. The newer cephalosporins include cephalexin, cefazolin, cephacetrile, cephapirin, cefaman-dole, cefuroxine, cephrodine, cefodroxil and cefotaxine. The cephamycins are a new addition to the beta-lactam antibiotics. They are similar in structure to the cephalosporins but are produced, not by fungi, but by actinomycetes.

Overuse and misuse of antibiotics have resulted in many bacteria becoming resistant to them. Hospitals, in particular, have problems with METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS (MRSA). Combinations of antibiotics are needed to combat resistant strains of bacteria, another example being Mycobacterium tuberculosis.

Antibodies

Antibodies are substances in the blood which destroy or neutralise various toxins or ‘bodies’ (e.g. bacteria), known generally as antigens (see ANTIGEN). The antibodies are formed, usually, as a result of the introduction into the body of the antigens to which they are antagonistic; this occurs in all infectious diseases (see ALLERGY; IMMUNITY).

Anticholinergic

An action or drug that inhibits the activity of ACETYLCHOLINE.

Anticholinesterase

Any compound that inhibits the activity of CHOLINESTERASE, thus permitting ACETYL-CHOLINE to continue its function of transmitting nerve impulses. Drugs with anticholinesterase properties include distigmine, NEOSTIGMINE and PHYSOSTIGMINE.

Anticoagulants

Anticoagulants are drugs which inhibit COAGULATION of the blood. They are used to prevent and treat abnormal clotting of the blood, to treat THROMBOSIS, and sometimes to prevent or treat STROKE or TRANSIENT ISCHAEMIC ATTACKS OR EPISODES (TIA, TIE). Anticoagulant drugs are also prescribed preventively in major surgery to stop abnormal clotting from occurring; HAEMODIALYSIS is another procedure during which these drugs are used. Anticoagulants are also prescribed to prevent thrombi (clots) forming on prosthetic heart valves after heart surgery.

The drugs are much more effective in the treatment and prevention of venous clotting – for example, deep vein thrombosis (DVT), see under VEINS, DISEASES OF – than in preventing thrombosis formation in arteries with their fast-flowing blood, in which thrombi contain little fibrin (against which the anticoagulants work) and many PLATELETS.

The main anticoagulants now in use are the natural agent HEPARIN (a quick-acting variety and a low-molecular-weight, long-acting type); synthetic oral anticoagulants such as WARFARIN and the less-often-used acenocoumarol and PHENINDIONE; and antiplatelet compounds such as ASPIRIN, clopidogrel dipyridamole and ticlopidines. Fondaparinux is an extract of heparin which can be given once daily by injection; ximelagatran, an inhibitor of thrombin, is being trialled as the first new oral anticoagulant to replace heparin.

Patients taking anticoagulants need careful medical monitoring and they should carry an Anticoagulant Card with instructions about the use of whatever drug they may be receiving. This is essential information should the individual require treatment for other medical conditions as well as for thrombosis.

Anticonvulsants

Drugs that reduce or prevent the severity of an epileptic convulsion or seizure (see EPILEPSY). The nature of the fit, and the patient’s reaction to it, influences the type of anticonvulsant used. Anticonvulsants inhibit the high level of electrical activity in the brain that causes the fit. Among regularly used anticonvulsants are carbamazepine, sodium valproate, clonazepam, lamotrigine, gabapentin, vigabatrin, and topiramate. Older drugs such as phenytoin and primidone remain useful in some patients. Intravenous anticonvulsants, such as diazepam, are used for rapid control of epileptic status.

Antidepressant Drugs

These widely used drugs include a range of different preparations which can relieve moderate or severe DEPRESSION. They are not effective in milder forms of depression although they may be tried for a short time if other therapies have failed.

The most widely prescribed type of anti-depressants are the tricyclics, so-called because their molecular structure includes three rings. The other commonly used types are named after the actions they have on chemicals in the brain: the SELECTIVE SEROTONIN-REUPTAKE INHIBITORS (SSRIS) and the MONOAMINE OXI-DASE INHIBITORS (MAOIS) – see also below. All types of antidepressant work in similar ways. Tricyclic antidepressants can cause unpleasant side-effects, particularly in the first couple of weeks. These include SEDATION, dry mouth, excessive sweating, CONSTIPATION, urinary problems, and impotence (inability to get an erection). Up to half of all people prescribed tricyclic drugs cannot tolerate the side-effects and stop treatment before their depression is properly treated. More seriously, tricyclics can upset the rhythm of the heart in susceptible people and should never be given in the presence of heart disease.

The SSRIs are newer, and work by increasing the levels in the brain of the chemical messenger SEROTONIN, which is thought to be depleted in depression. SSRIs are as effective as tricyclics and, although they can cause nausea and excessive sweating at first, they generally have fewer side-effects. SSRIs have been reported as associated with an increased risk of suicide, especially in adolescents.

Another group of antidepressants, the MAOIs, are stimulants, rather than sedatives, and may be particularly helpful for people who are physically and mentally slowed by depression. They work well but have one big disadvantage – a dangerous interaction with certain foods and other drugs, causing a sudden and very dangerous increase in blood pressure. People taking them must carry an information card explaining the risk and listing the things that they should avoid. Because of this risk, MAOIs are not much used now, except when other treatments have failed.

LITHIUM CARBONATE is a powerful anti-depressant for intractable depression. It should be used under specialist supervision as the gap between an effective dose and a toxic one is narrow.

St John’s Wort is a popular herbal remedy which may be effective, but which is handicapped by differences of strength between different preparations or batches. It can interact with a number of conventional drugs and so needs to be used cautiously and with advice.

In general, antidepressants work by restoring the balance of chemicals in the brain. Improved sleep and reduced anxiety are usually the first signs of improvement, particularly among people taking the more sedative tricyclic drugs. Improvement in other symptoms follows, with the mood starting to lift after about two weeks of treatment. Most people feel well by three months, although a few residual symptoms, such as slowness in the mornings, may take longer to clear up. People taking antidepressants usually want to stop them as soon as they feel better; however, the risk of relapse is high for up to a year and most doctors recommend continuing the drugs for around 4–6 months after recovery, with gradual reduction of the dose after that.

Withdrawal reactions may occur including nausea, vomiting, headache, giddiness, panic or anxiety, and restlessness. The drugs should be withdrawn gradually over about a month or longer (up to six months in those who have been on maintenance treatment).

Antidiarrhoeal Treatments

Initial treatment of acute DIARRHOEA is to prevent or correct the loss of fluid and ELECTROLYTES from the body. This is a priority especially in infants and elderly people. Rehydration can be achieved orally or, in severe cases, by urgent admission to hospital for the replacement of fluid and electrolytes.

For adults with acute diarrhoea, short-term symptomatic treatment can be achieved with antimotility drugs such as codeine phosphate, co-phenotrope or loperamide hydrochloride. Adsorbent drugs, for example KAOLIN, should not be used in acute diarrhoea, but bulk-forming drugs – ispaghula or methylcellulose – can help to control the consistency of faeces in patients with ileostomies and colostomies (see ILEOSTOMY; COLOSTOMY), or those with diarrhoea caused by DIVERTICULAR DISEASE.

Irritable bowel syndrome, malabsorption syndrom, ulcerative colitis, Crohn’s disease and diverticular disease are often accompanied by diarrhoea; for more information on these conditions, see under separate entries.

ANTIBIOTICS may sometimes cause diarrhoea and this side-effect should be borne in mind when the cause of the condition is being investigated.

Antidiuretic Hormone (ADH)

see VASOPRESSIN.

Antidotes

A therapeutic substance used to counteract the toxic action(s) of a specific substance. Very few substances have an antidote.

Antiemetic

A drug that counteracts nausea and sickness. Some antihistamines and anticholinergics have an antiemetic effect. They are used to combat motion sickness or nausea and vomiting brought on by other drugs – in particular, drugs used in ANAESTHESIA and anti-cancer agents – and by RADIOTHERAPY.

Antigen

Whenever the body identifies a substance entering it as foreign or potentially dangerous, the immune system (see IMMUNITY) produces an an antibody (see ANTIBODIES) to combat it. Antigens are normally proteins, but simple substances – for instance, metals – may become antigenic by combining with and changing the body’s own proteins. Such a product is called a hapten.

Antihelminthic

see ANTHELMINTICS.

Antihistamine Drugs

Antihistamine drugs antagonise the action of HISTAMINE and are therefore of value in the treatment of certain allergic conditions (see ALLERGY). They may be divided into those which have an effect on the brain (e.g. flupheniramine and cyclizine) and those such as loratidine and terfenadine, which have little or no such action. Antihistamines are also of some value in the treatment of vasomotor RHINITIS (see also under NOSE, DISORDERS OF); they reduce rhinorrhoea and sneezing but are usually less effective in relieving nasal congestion. All antihistamines are useful in the treatment of URTICARIA and certain allergic skin rashes, insect bites and stings, as well as in the treatment of drug allergies. Chlorpheniramine or promethazine injections are useful in the emergency treatment of angiooedema (see under URTICARIA) and ANAPHYLAXIS.

There is little evidence that any one anti-histamine is superior to another, and patients vary considerably in their response to them. The antihistamines differ in their duration of action and in the incidence of side-effects such as drowsiness. Most are short-acting, but some (such as promethazine) work for up to 12 hours. They all cause sedation, but promethazine, trimeprazine and dimenhydrinate tend to be more sedating, while chlorpheniramine and cyclizine are less so, as are astemizole, oxatomide and terfenadine. Patients should be warned that their ability to drive or operate machinery may be impaired when taking these drugs, and that the effects of ALCOHOL may be increased.

Antihypertensive Drugs

A group of drugs used to treat high blood pressure (HYPERTENSION). Untreated hypertension leads to STROKE, heart attacks and heart failure. The high incidence of hypertension in Western countries has led to intensive research to discover antihypertensive drugs, and many have been marketed. The drugs may work by reducing the power of the heartbeat, by dilating the blood vessels, or by increasing the excretion of salts and water in the urine (diuresis). Antihypertensive treatment has greatly improved the prognosis of patients with high blood pressure by cutting the frequency of heart and renal failure (see KIDNEYS, DISEASES OF), stroke, and coronary thrombosis (see HEART, DISEASES OF). Drugs used for treatment can be classified as follows: diuretics; vasodilator anti-hypertensives; centrally acting antihypertensives; adrenergic neurone-blocking drugs; alpha-adrenoreceptor-blocking drugs; drugs affecting the reninangiotensin system; ganglion-blocking drugs; and tyrosine hydroxylase inhibitors. The drugs prescribed depend on many factors, including the type of hypertension being treated. Treatment can be difficult because of the need to balance the effectiveness of a drug in reducing blood pressure against its side-effects.

Anti-Inflammatory Drugs

see ANALGESICS; NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (NSAIDS).

Antimetabolites

A group of drugs used in the treatment of certain forms of malignant disease. Chemically, they closely resemble substances (or METABOLITES) which are essential for the life and growth of CELLS. Antimetabolites are incorporated into new nuclear material in the cell or combine irreversibly with essential cellular enzymes, thus disrupting normal cellular division (see MITOSIS and MEIOSIS) and causing death of the cell. There is now a range of antimetabolites including CYTARABINE, METHOTREXATE, FLUOROURACIL and MERCAPTOPURINE.

Antimuscarine

A pharmacological effect where the action of ACETYLCHOLINE, a chemical neurotransmitter released at the junctions (synapses) of parasympathetic and ganglionic nerves, is inhibited. The junctions between nerves and skeletal muscles have nicotinic receptors. A wide range of drugs with antimuscarinic effects are in use for various disorders including PSYCHOSIS, BRONCHOSPASM, disorders of the eye (see EYE, DISORDERS OF), PARKINSONISM, and problems of the GASTROINTESTINAL TRACT and URINARY TRACT. (See also ANTISPASMODICS.)

Antioxidant

A compound that can neutralise oxygen-free radicals in the body; these are atoms and chemical groups that can damage cells. Free radicals are the product of various disease processes as well as of such agents as poisons, radiation and smoking. Natural antioxidants also occur in the body.

Antiperistalsis

A movement in the bowels and stomach by which the food and other contents are passed upwards, instead of in the proper direction. (see PERISTALSIS.)

Antipsychotic Drugs

see NEUROLEPTICS.

Antipyretics

Measures used to reduce temperature in FEVER. Varieties include cold-sponging, wet-packs, baths and drugs such as QUININE, salicylates and ASPIRIN.

Antiseptics

Antiseptics prevent the growth of disease-causing micro-organisms without damaging living tissues. Among chemicals used are boric acid, carbolic acid, hydrogen peroxide and products based on coal tar, such as cresol. Chlorhexidines, iodine, formaldehyde, flavines, alcohol and hexachlorophane are also used. Antiseptics are applied to prevent infection – for example, in preparing the skin before operation. They are also used externally to treat infected wounds.

Antispasmodics

These are antimuscarinic drugs (see ANTIMUS-CARINE), which have the property of relaxing smooth muscle. Along with other antimus-carinic drugs, antispasmodics may be helpful supportive treatment for patients with non-ulcer DYSPEPSIA, IRRITABLE BOWEL SYNDROME (IBS) and DIVERTICULAR DISEASE. Examples of antispasmodic drugs are ATROPINE sulphate, dicyclomine bromide and propantheline (a synthetic antimuscarinic drug used as a treatment adjunct in gastrointestinal disorders and also for controlling urinary frequency), bromide, alverine, mebeverine and peppermint oil. With the arrival of more powerful and specific antisecretory drugs, such as the histamine H2-receptor antagonists – examples are CIMETIDINE and RANITIDINE – the use of antispasmodics has declined.

Antitoxin

Any one of various preparations that contain ANTIBODIES which combine and neutralise the effects of a particular toxin (see TOXINS) released into the bloodstream by BACTERIA. Examples are the toxins produced by DIPHTHERIA and TETANUS. Antitoxins are produced from the blood of humans or animals that have been exposed to a particular toxin – whether by INFECTION or by INOCULATION – and thus have produced antibodies against it. They are usually given by intramuscular injection.

Antivenom

A therapeutic substance used to counteract the toxic action(s) of a specific animal toxin (see TOXINS) or venom. They are normally sterilised, proteinaceous globulins (see GLOBULIN) extracted from the SERUM of animals, usually horses, immunised against the specific toxin/venom. Most are given by intravenous or intramuscular injection and are most effective when given shortly after the bite or sting has occurred. Some antivenoms may be effective against the venoms of several closely related animal species.

Antrostomy

The operation in which an opening is made through the nose into the maxillary ANTRUM.

Antrum

Antrum means a natural hollow or cavity. The maxillary antrum is now known as the maxillary SINUS. The mastoid antrum is situated in the mastoid process, the mass of bone felt behind the ear. It may become the seat of an ABSCESS in cases of suppuration of the middle ear (see EAR, DISEASES OF). The pyloric antrum is the part of the stomach immediately preceding the PYLORUS.

Anuria

A condition in which no URINE is voided. (See also KIDNEYS, DISEASES OF – Glomerulonephritis.)

Anus

The opening at the lower end of the bowel. It is kept closed by two muscles, the external and internal sphincters. The latter is a muscular ring which extends about 25 mm (1 inch) up the bowel, is nearly 6 mm (1/4 inch) thick, and is kept constantly contracted by the action of a nerve centre in the spinal cord. In disease of the spinal cord the muscle may be paralysed, resulting in inability to retain the motions or stools.

Anus, Diseases of

See under RECTUM, DISEASES OF.

Anxiety State

see NEUROSIS.

Anxiolytics

Drugs for the relief of anxiety. They will induce sleep when given in large doses at night, as will HYPNOTICS. Most hypnotics will sedate when given in divided doses during the day. Prescription of these drugs is widespread, but physical and psychological DEPENDENCE occurs as well as TOLERANCE to their effects, especially among those with personality disorders or who abuse drugs and alcohol. This is particularly true of the BARBITURATES which are now limited in their use, but also applies to the BENZODIAZEPINES, the most commonly used anxiolytics and hypnotics. Withdrawal syndromes may occur if drug treatment is stopped too abruptly; hypnotic sedatives and anxiolytics should therefore not be prescribed indiscriminately, but reserved for short courses. Among the anxiolytics are the widely used benzodiazepines, the rarely used barbiturates, and the occasionally prescribed drugs such as BUSPIRONE and betablockers like OXPRENOLOL (see BETA-ADRENOCEPTOR-BLOCKING DRUGS (BETA BLOCKERS)).

Aorta

The large vessel which opens out of the left ventricle of the HEART and carries blood to all of the body. It is about 45 cm (11/2 feet) long and 2·5 cm (1 inch) wide. It passes first to the right, and lies nearest the surface behind the end of the second right rib-cartilage; then it curves backwards and to the left, passes down behind the left lung close to the backbone, and through an opening in the diaphragm into the abdomen. There it divides, at the level of the navel, into the two common iliac arteries, which carry blood to the lower limbs.

Its branches, in order, are: two coronary arteries to the heart wall; the brachiocephalic, left common carotid, and left subclavian arteries to the head, neck and upper limbs; several small branches to the oesophagus, bronchi, and other organs of the chest; nine pairs of intercostal arteries which run around the body between the ribs; one pair of subcostal arteries which is in series with the intercostal arteries; four (or five) lumbar arteries to the muscles of the loins; coeliac trunk to the stomach, liver and pancreas; two mesenteric arteries to the bowels; and suprarenal, renal and testicular arteries to the suprarenal body, kidney, and testicle on each side. From the termination of the aorta rises a small branch, the median sacral artery, which runs down into the pelvis. In the female the ovarian arteries replace the testicular.

The chief diseases of the aorta are ATHEROMA and ANEURYSM. (see ARTERIES, DISEASES OF; COARCTATION OF THE AORTA.)

Aortic Incompetence

See also REGURGITATION. This is the back flow of blood through the AORTIC VALVE of the HEART into the left ventricle, caused by an incompetent valve. The failure to close may be caused by a congenital defect or by damage from disease. The defect may be cured by surgical replacement of the damaged valve with an artificial valve. (see HEART, DISEASES OF.)

Aortic Stenosis

Narrowing of the AORTIC VALVE in the HEART which obstructs the flow of blood through it, with serious effects on the heart and the circulation. The muscle in the left ventricle works harder to compensate for the obstruction and thickens as a result. Stenosis is usually caused by the deposition of calcium on the valve and is commonly associated with ATHEROMA. Untreated, the condition leads to heart failure, but nowadays the stenosis can be treated surgically.

Aortic Valve

The valve that prevents the back-flow of blood from the AORTA to the left ventricle of the HEART.

Aortitis

A rare degenerative condition of the lining of the AORTA. It may be the result of arteritis (inflammation of the arteries) or a consequence of untreated SYPHILIS. Aortitis may lead to thinning of the aorta’s wall and development of an ANEURYSM.

Aortography

The technique of rendering the AORTA visible in an X-ray film by injecting a radio-opaque substance into it. The procedure is used to detect the presence of an ANEURYSM, although ultrasound is an effective method for screening (See also ANGIOGRAPHY).

Aperients

Medicines which produce a natural movement of the bowels. (see CONSTIPATION; PURGATIVES.)

Apex

The pointed portion of any organ that has a conical shape.

Apex Beat

This is the beat of the APEX of the HEART, which can be felt through the skin to the left of the breastbone between the fifth and sixth ribs.

Apgar Score

A method of assessing at birth whether or not a baby requires resuscitation. The newborn is routinely assessed at 1 minute of age and again at 5 minutes, and a value of 0, 1 or 2 given to each of five signs: colour, heart rate, muscle tone, respiratory (or breathing) effort, and the response to stimulation. A total score of 7 or more indicates that the newborn child is in excellent condition. An Apgar score of 5 or less at 15 or 20 minutes predicates an increased risk of subsequent CEREBRAL PALSY.

Aphakia

Absence of the lens of the EYE.

Aphasia

Inability to speak caused by disease of or injury to the cerebral cortex in the left half of the BRAIN (in a right-handed person), affecting the generation and content of speech as well as the understanding of language. It is accompanied by problems with reading and writing (see DYSPHASIA). Comprehension and expression of language occur in two zones of the cerebral cortex (the outer layer of the main part of the brain). These are known as Wernicke’s area (comprehension) and Broca’s area (speech formulation).

Aphonia

Loss of voice, usually sudden. Commonly caused by emotional stress with no detectable physical abnormality in the LARYNX. Damage or disease of the larynx usually results in dysphonia (partial voice loss). Where no physical cause can be identified, reassurance and, if the voice does not quickly return, PSYCHOTHERAPY are the treatments of choice.

Aphthous Ulcer

Single or multiple (and often recurrent) transiently painful ulcers in the oral mucous membrane that are usually self-limiting. The cause is unknown and treatment is symptomatic.

Apicectomy

A minor operation carried out to try to save a tooth which has an ABSCESS on it or which does not respond to root treatment. In this, the abscess and the APEX of the tooth are removed.

Aplasia

The complete or partial failure of tissue or an organ to develop.

Apnoea

A general term meaning the cessation of breathing. Apnoea is a medical emergency: death soon follows if breathing is not quickly restored (see APPENDIX 1: BASIC FIRST AID). Apnoea may be caused by an obstruction to the airway, for example by the tongue during general ANAESTHESIA, or by a disturbance of the mechanisms that control breathing. Rapid heavy breathing reduces the blood levels of carbon dioxide and can lead to a brief period of apnoea.

Neonatal apnoeic attacks may represent a serious emergency, being caused by prematurity, milk aspiration, heart failure, infection, HYPOXIA, HYPOGLYCAEMIA or HYPOCALCAEMIA. If stimulation of the baby does not immediately restore breathing, then bag-and-mask ventilation should be used.

Apo-

Apo- is a prefix implying separation or derivation from.

Apodia

Absence of the foot.

Aponeurosis

The white fibrous membrane which serves as an investment for the muscles and which covers the skull beneath the scalp.

Apoplexy

see STROKE.

Apoptosis

This is a genetically controlled type of cell death. There is an orchestrated collapse of a cell (see CELLS), typified by destruction of the cell’s membrane; shrinkage of the cell with condensation of CHROMATIN; and fragmentation of DNA. The dead cell is then engulfed by adjacent cells. This process occurs without evidence of the inflammation normally associated with a cell’s destruction by infection or disease. Apoptosis, first identified in 1972, is involved in biological activities including embryonic development, ageing and many diseases.

In adults, around 10 billion cells die each day – a figure which balances the number of cells arising from the body’s stem-cell populations (see STEM CELL). As a person ages, apoptopic responses to cell DNA damage may be less effectively controlled and so result in more widespread cell destruction, which could be a factor in the onset of degenerative diseases. If, however, apoptopic responses become less sensitive, this might contribute to the uncontrolled multiplication of cells that is typical of cancers. Many diseases are now associated with changed cell survival: AIDS (see AIDS/HIV); ALZHEIMER’S DISEASE and PARKINSONISM; ischaemic damage after coronary thrombosis (see HEART, DISEASES OF) and STROKE; thyroid diseases (see THYROID GLAND, DISEASES OF); and AUTOIMMUNE DISORDERS. Some cancers, autoimmune disorders and viral infections are associated with reduced or inhibited apoptosis. Anticancer drugs, GAMMA RAYS and ULTRAVIOLET RAYS (UVR) initiate apoptosis. Other drugs – for example, NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (NSAIDS) – alter the process of apoptosis. Research is underway to progress the development of new treatments, and to modify existing ones, for serious disorders such as cancer and degenerative nervous diseases.

Appendicectomy

Appendicectomy, or appendectomy, is the operation for the removal of the vermiform appendix in the ABDOMEN (see APPENDICITIS).

Appendicitis

This is an inflammatory condition of the APPENDIX, and is a common surgical emergency, affecting mainly adolescents and young adults. It is usually due to a combination of obstruction and infection of the appendix, and has a variable clinical course ranging from episodes of mild self-limiting abdominal pain to life-threatening illness. Abdominal pain, beginning in the centre of the abdomen but which later shifts position to the right iliac fossa, is the classic symptom. The patient usually has accompanying fever and sometimes nausea, vomiting, loss of appetite, diarrhoea, or even constipation. The precise symptoms vary with the exact location of the appendix within the abdomen. In some individuals the appendix may ‘grumble’ with repeated mild attacks which resolve spontaneously. In an acute attack, the inflammatory process begins first in the wall of the appendix but, if the disease progresses, the appendix can become secondarily infected and pus may form within it. The blood supply may become compromised and the wall become gangrenous. Eventually the appendix may rupture, giving rise to a localised abscess in the abdomen or, more rarely, free pus within the abdomen, which causes generalised PERITONITIS. Rupture of the appendix is a serious complication and the patient may be severely unwell. Surgeons recognise that in order to make sure patients with appendicitis do not progress to peritonitis, a certain percentage of normal appendixes are removed when clinical signs are suspicious but not diagnostic of disease.

Treatment The best treatment is prompt surgical removal of the diseased appendix, usually with antibiotic cover. If performed early, before rupture occurs, APPENDICECTOMY is normally straightforward and recovery swift. If the appendix has already ruptured and there is abscess formation or free intra-abdominal pus, surgery is still the best treatment, but postoperative complications are more likely, and full recovery may be slower.

Appendix

A term applied to the appendages of several hollow organs: for example, the larynx has two pouches called appendices, and the epiploic appendices are the tags of fat that hang from the exterior part of the large intestine. The commonest application, however, is to the vermiform appendix of the large intestine. This is a short, slim, blind-ended tube up to 10 cm long attached to the caecum (a pouch at the start of the large intestine). Its function is unknown, though it may once have had one in ancestral humans. It is, however, prone to inflammation and infection (see APPENDICITIS).

Appetite

A craving for the food necessary to maintain the body and to supply it with sufficient energy to carry on its functions.

Excessive appetite may simply be a bad habit, due to habitual over-indulgence in good food and resulting in GOUT, OBESITY, etc. It may also be a sign of DIABETES MELLITUS or thyrotoxicosis (see under THYROID GLAND, DISEASES OF).

Diminished appetite is a sign common to almost all diseases causing general weakness, because the activity of the stomach and the secretion of gastric juice fail early when vital power is low. It is the most common sign of DYSPEPSIA due to gastritis, and of cancer of the stomach. In some cases it is a manifestation of stress or strain such as domestic worry or difficulties at work. Indeed, appetite seems to be particularly susceptible to emotional disturbances, as is evidenced by the linked conditions of BULIMIA (pathological overeating) and anorexia nervosa (pathological dieting) – see also EATING DISORDERS.

Approved Names for Medicines

The term used for names devised or selected by the British Pharmacopoeia Commission for new drugs. European Union law (1992) requires the use of a Recommended International Non-proprietary Name (rINN) for medicinal substances. In most cases the British Approved Name (BAN) and rINN were the same when the legislation was introduced; where there were differences, the BAN was modified to meet the new requirements.

Pharmaceutical manufacturers usually give proprietary (brand) names to the drugs they develop, though doctors in the NHS are expected to prescribe using approved – non-proprietary or generic – titles. Most non-proprietary titles are those in the European Pharmacopoeia, British Pharmacopoeia Commission or the British Pharmaceutical Codex. The USA has its own legislation and arrangements covering the naming and prescribing of medicines. (see PROPRIETARY NAME; GENERIC DRUG; PATENT.)

Apraxia

Apraxia, or dyspraxia, is the loss of ability to make accurate skilled movements. The cause is a disorder of the cerebral cortex of the BRAIN: the patient is unable to coordinate his or her movements. Apraxia differs from clumsiness resulting from muscular weakness, loss of sensation or disease in the cerebellum (see BRAIN). The condition is usually a consequence of disease in the brain’s parietal lobes, though frontallobe disease may cause it. A person with gait apraxia has normal power in the legs and no abnormal signs suggesting cerebellar disease, but cannot perform the normal act of walking because of malfunction in the cerebrum.

Apyrexia

Absence of FEVER.

Arachnodactyly

Arachnodactyly, or MARFAN’S SYNDROME, is a congenital condition characterised by extreme length and slenderness of the fingers and toes – and, to a lesser extent, of the limbs and trunk; laxity of the ligaments; and dislocation of the lens of the eye. The antero-posterior diameter of the skull is abnormally long, and the jaw is prominent. There may also be abnormalities of the heart.

Arachnoid Membrane

One of the membranes covering the brain and spinal cord (see BRAIN). Arachnoiditis is the name applied to inflammation of this membrane.

Arboviruses

A heterogenous group of around 500 viruses, which are transmitted to humans by arthropods. Grouped in four families, they include the viruses of DENGUE and YELLOW FEVER which are transmitted by mosquitoes.

Arc Eye

Damage to the corneal surface of the EYE caused by ultraviolet light from arc welding. A painful condition, it usually heals if the eyes are covered with pads for a day or two. It can be prevented by the proper use of protective goggles. A similar condition occurs in snow-blindness or when someone fails to protect the eyes when using suntan lamps.

Arcus Senilis

See under EYE, DISORDERS OF.

Arenaviruses

A group of viruses, so-called because under the electron microscope they have a sand-sprinkled (Latin, arenosus) appearance. Among the diseases in humans for which they are responsible are LASSA FEVER in West Africa, Argentinian haemorrhagic fever (mortality rate 3–15 per cent), a similar disease in Bolivia (mortality rate 18 per cent), and lymphocytic choriomeningitis, in which deaths are uncommon.

Areola

The red or dusky ring around the nipple, or around an inflamed part. Increase in the duskiness of the areola on the breast is an important early sign of pregnancy.

Argyll Robertson Pupil

A condition in which the pupils contract when the eyes converge on a near object, but fail to contract when a bright light falls on the eye. It is found in several diseases, especially in loco-motor ataxia and neurosyphilis, an advanced manifestation of SYPHILIS.

Argyria

Argyria, or argyriosis, means the effect produced by taking silver salts over a long period, and consists of a deep duskiness of the skin, especially of the exposed parts.

Aromatase Inhibitors

A group of drugs that stop the action of the ENZYME, aromatase. This enzyme converts androgens (see ANDROGEN) to OESTROGENS. If this conversion is inhibited, the concentrations of oestrogens in the body are reduced – so these drugs operate against tumours, such as breast cancer, that depend on oestrogen for their growth. Aromatase inhibitors include anastrazole and formestane, and they are usually prescribed as second-line treatment after TAMOXIFEN, the prime drug treatment for breast cancer.

Arrhythmia

Arrhythmia means any variation from the normal regular rhythm of the heartbeat. The condition is produced by some affection interfering with the mechanism which controls the beating of the heart, and includes the following disorders: sinus arrhythmia; atrial fibrillation; atrial flutter; heart block; extrasystoles; pulsus alternans and paroxysmal atrial tachycardia; ventricular tachycardia; and ventricular fibrillation. (see HEART, DISEASES OF; ELECTROCARDIOGRAM (ECG).)

Arsenic

A metalloid with industrial use in glass, wood preservative, herbicide, semiconductor manufacture, and as an alloy additive. It may be a component in alternative or traditional remedies, both intentionally and as a contaminant. Common in the environment and in food, especially seafood, arsenic is highly toxic by ingestion, inhalation and skin contact. Clinical effects of acute poisoning range from severe gastrointestinal effects to renal impairment or failure, characterised by OLIGURIA, HAEMATURIA, PROTEINURIA and renal tubular necrosis. SHOCK, COMA and CONVULSIONS are reported, as are JAUNDICE and peripheral NEUROPATHY. Chronic exposures are harder to diagnose as effects are non-specific: they include gastrointestinal disturbances, hyperpigmentation and HYPERKERATOSIS of skin, localised OEDEMA, ALOPECIA, neuropathy, PARAESTHESIA, HEPATOMEGALY and jaundice. Several CHELATING AGENTS are effective in treatment: these include DMPS (2, 3-dimercapto-1-propane-sulphonate), penicillamine and dimer-caprol; DMPS is now agent of choice.

Artefact

see ARTIFACT.

Arteries

Vessels which convey oxygenated blood away from the heart to the tissues of the body, limbs and internal organs. In the case of most arteries the blood has been purified by passing through the lungs, and is consequently bright red in colour; but in the pulmonary arteries, which convey the blood to the lungs, it is deoxygenated, dark, and like the blood in veins.

The arterial system begins at the left ventricle of the heart with the AORTA, which gives off branches that subdivide into smaller and smaller vessels. The final divisions, called arterioles, are microscopic, and end in a network of capillaries which perforate the tissues like the pores of a sponge, and bathe them in blood that is collected and brought back to the heart by veins. (see CIRCULATORY SYSTEM OF THE BLOOD.)

The chief arteries after the aorta and its branches are:

(1) the common carotid, running up each side of the neck and dividing into the internal carotid to the brain, and external carotid to the neck and face;

(2) the subclavian to each arm, continued by the axillary in the armpit, and the brachial along the inner side of the arm, dividing at the elbow into the radial and the ulnar, which unite across the palm of the hand in arches that give branches to the fingers;

(3) the two common iliacs, in which the aorta ends, each of which divides into the internal iliac to the organs in the pelvis, and the external iliac to the lower limb, continued by the femoral in the thigh, and the popliteal behind the knee, dividing into the anterior and posterior tibial arteries to the front and back of the leg. The latter passes behind the inner ankle to the sole of the foot, where it forms arches similar to those in the hand, and supplies the foot and toes by plantar branches.

Structure Arteries are highly elastic, dilating at each heartbeat as blood is driven into them, and forcing it on by their resiliency (see PULSE). Every artery has three coats: (a) the outer or adventitia, consisting of ordinary strong fibrous tissue; (b) the middle or media, consisting of muscular fibres supported by elastic fibres, which in some of the larger arteries form distinct membranes; and (c) the inner or intima, consisting of a layer of yellow elastic tissue on whose inner surface rests a layer of smooth plate-like endothelial cells, over which flows the blood. In the larger arteries the muscle of the middle coat is largely replaced by elastic fibres, which render the artery still more expansile and elastic. When an artery is cut across, the muscular coat instantly shrinks, drawing the cut end within the fibrous sheath that surrounds the artery, and bunching it up, so that a very small hole is left to be closed by blood-clot. (see HAEMORRHAGE.)

Arteries, Diseases of

Arteries are the blood vessels that convey blood away from the heart to the tissues. The commonest cause of arterial disease is a degenerative condition known as atherosclerosis. Less commonly, inflammation of the arteries occurs; this inflammation is known as arteritis and occurs in a variety of conditions.

Atherosclerosis is due to the deposition of CHOLESTEROL into the walls of arteries. The process starts in childhood with the development of fatty streaks lining the arteries. In adulthood these progress, scarring and calcifying to form irregular narrowings within the arteries and eventually leading to blockage of the vessel. The consequence of the narrowing or blockage depends on which vessels are involved – diseased cerebral vessels cause strokes; coronary vessels cause angina and heart attacks; renal vessels cause renal failure; and peripheral arteries cause limb ischaemia (localised bloodlessness).

Risk factors predisposing individuals to atherosclerosis include age, male gender, raised plasma cholesterol concentration, high blood pressure, smoking, a family history of atherosclerosis, diabetes and obesity.

Arteritis occurs in a variety of conditions that produce inflammation in the arteries. Examples include syphilis – now rare in Britain – which produces inflammation of the aorta with subsequent dilatation (aneurysm formation) and risk of rupture; giant cell arteritis (temporal arteritis), a condition, usually affecting the elderly, which involves the cranial arteries and leads to headache, tenderness over the temporal arteries and the risk of sudden blindness; Takayasu’s syndrome, predominantly affecting young females, which involves the aortic arch and its major branches, leading to the absence of pulse in affected vessels; and polyarteritis nodosa, a condition causing multiple small nodules to form on the smaller arteries. General symptoms such as fever, malaise, weakness, anorexia and weight loss are accompanied by local manifestations of ischaemia (bloodlessness) in different parts of the body.

Arteriography

see ANGIOGRAPHY.

Arteriole

A small artery (see ARTERIES).

Arterio-Venous Aneurysm

An abnormal communication between an artery and a vein. It is usually the result of an injury, such as a stab or a gunshot wound, which involves both a neighbouring artery and vein.

Arteritis

Arteritis means inflammation of an artery (see ARTERIES, DISEASES OF).

Arthralgia

Pain in a joint in which there is no swelling or other indication of ARTHRITIS.

Arthritis

Arthritis refers to any condition of joints of the limbs or spine associated with inflammatory or structural change. It is distinguished from ARTHRALGIA which simply implies joint pain with or without any inflammatory or structural change. The two main categories of arthritis are osteoarthritis, in which the primary change is thought of as mechanical failure of articular cartilage; and rheumatoid arthritis, in which the primary problem is a chronic inflammation of the synovial lining of joints, tendon sheaths and bursae. Other, less common forms of inflammatory arthritis include psoriatic arthritis, Reiter’s syndrome, colitic arthritis and Behçet’s syndrome. Spondarthritis refers to an inflammatory arthritis with involvement of the spine and is often associated with the HLA B27 tissue type. (see OSTEOARTHRITIS; RHEUMATOID ARTHRITIS; RHEUMATIC FEVER.)

Arthrodesis

An operation for fixating the bones in a diseased joint in a given position so that the joint cannot be moved. It is usually done if pain and deformity in a diseased joint – caused, for instance, by RHEUMATOID ARTHRITIS – are so bad that they cannot be relieved by drugs, PHYSIOTHERAPY, splinting or ARTHROPLASTY.

Arthropathy

A term applied to any form of joint disease.

Arthroplasty

The use of metal or plastic components to replace a joint or part of a joint. Arthroplasty was first used in the 1930s to replace diseased hip-joints and has been routinely used since the 1960s, enabling thousands of people, especially the older generation, to resume normal life free from pain and disability. Replacement of other joints – for instance, knees, fingers, shoulders and elbows – has now become routine. (see JOINTS, DISEASES OF and diagram.)

Arthroscope

An endoscopic instrument (see ENDOSCOPE) that enables the operator to see inside a joint cavity and, if necessary, take a biopsy or carry out an operation.

Arthroscopy

Inspection of the interior of a joint (usually the knee) to diagnose any disorder there. The instrument used is a type of ENDOSCOPE called an ARTHROSCOPE. The knee is often affected by conditions that are not easy to diagnose and are not revealed by X-ray examination. Surgery can be performed using arthroscopy and this reduces the time a patient has to be in hospital.

Arthrotomy

Surgical exploration of a joint to examine the contents or to drain PUS in SEPTIC ARTHRITIS.

Articular

Anything connected with a joint: for example, articular rheumatism.

Articulation

Articulation is a term employed in two senses in medicine, meaning either the enunciation of words and sentences, or the type of contact between the surfaces of joints – these surfaces are called articular surfaces.

Artifact (Artefact)

A foreign body found in living tissue as viewed under a microscope. It is usually caused by faulty preparation of a specimen, with the result that disease or abnormality seems to be present.

Artificial Insemination

In this method of fertilisation, SEMEN is collected either by the husband (AIH) or by a donor (AID) through masturbation, and introduced into the cervix (neck of the womb) by means of an instrument around the time of OVULATION.

[image: image]

Arthroplasty of right hip (front view) showing how the artificial metal head fits into the metal socket set into the ischial part of the pelvis.

AIH is thought to be particularly useful for men with retrograde ejaculation or erectile IMPOTENCE. AID may be considered when the partner’s sperm count is either very low or zero.

Insemination can be made with fresh or frozen semen. Donors should be tested for sexually transmitted diseases and their identity remain unknown to the infertile couple. The pregnancy rate over six months is 50–60 per cent. Artificial insemination is usually done at specially staffed centres with facilities to store semen and provide the individuals involved with appropriate counselling. Success rates are up to 70 per cent with fresh semen (used over a six-month period) and over 50 per cent with frozen semen.

Artificial Intelligence (AI)

The design and study of computer systems that have properties resembling human intelligence, such as natural language, problem-solving, and analysis of novel situations.

Artificial Joints

see ARTHROPLASTY.

Artificial Kidney

see DIALYSIS.

Artificial Limbs and Other Parts

see PROSTHESIS.

Artificial Respiration

see APPENDIX 1: BASIC FIRST AID.

Artificial Ventilation of the Lungs

When we breathe in, the outward movement of the chest increases the volume of the lungs and the pressure in them falls below that of the outside world. Therefore, air is drawn in automatically. When we breathe out, some air exits because of the normal elastic recoil of the lungs, but we also force air out by using the muscles of the chest and the DIAPHRAGM. Replicating this artificially involves using a device to produce intermittent positive or negative pressure ventilation as described below.

Intermittent positive pressure (IPP) The simplest form of intermittent positive-pressure ventilation is mouth-to-mouth resuscitation (see APPENDIX 1: BASIC FIRST AID), where an individual blows his or her own expired gases into the lungs of a non-breathing person via the mouth or nose. Similarly gas may be blown into the lungs via a face mask (or down an endo-tracheal tube) and a self-inflating bag or an anaesthetic circuit containing a bag which is inflated by the flow of fresh gas from an anaesthetic machine, gas cylinder, or piped supply. In all these examples expiration is passive.

For more prolonged artificial ventilation it is usual to use a specially designed machine or ventilator to perform the task. The ventilators used in operating theatres when patients are anaesthetised and paralysed are relatively simple devices. They often consist of bellows which fill with fresh gas and which are then mechanically emptied (by means of a weight, piston, or compressed gas) via a circuit or tubes attached to an endotracheal tube into the patient’s lungs. Adjustments can be made to the volume of fresh gas given with each breath and to the length of inspiration and expiration. Expiration is usually passive, back to the atmosphere of the room via a scavenging system to avoid pollution.

In intensive-care units, where patients are not usually paralysed, the ventilators are more complex. They have electronic controls which allow the user to programme a variety of pressure waveforms for inspiration and expiration. There are also programmes that allow the patient to breathe between ventilated breaths or to trigger ventilated breaths, or inhibit ventilation when the patient is breathing.

Indications for artificial ventilation are when patients are unable to achieve adequate respiratory function even if they can still breathe on their own. This may be due to injury or disease of the central nervous, cardiovascular, or respiratory systems, or to drug overdose. Artificial ventilation is performed to allow time for healing and recovery. Sometimes the patient is able to breathe but it is considered advisable to control ventilation – for example, in severe head injury. Some operations require the patient to be paralysed for better or safer surgical access and this may require ventilation. With lung operations or very unwell patients, ventilation is also indicated.

Artificial ventilation usually bypasses the physiological mechanisms for humidification of inspired air, so care must be taken to humidify inspired gases. It is important to monitor the efficacy of ventilation – for example, by using blood gas measurement, pulse oximetry, and tidal carbon dioxide, and airways pressures.

Artificial ventilation is not without its hazards. The use of positive pressure raises the mean intrathoracic pressure. This can decrease venous return to the heart and cause a fall in CARDIAC OUTPUT and blood pressure. Positive-pressure ventilation may also cause PNEUMOTH-ORAX, but this is rare. While patients are ventilated, they are unable to breathe and so accidental disconnection from the ventilator may cause HYPOXIA and death.

Jet ventilation is a relatively modern form of ventilation which utilises very small tidal volumes (see LUNGS) from a high-pressure source at high frequencies (20–200/min). First developed by physiologists to produce low, stable intrathoracic pressures whilst studying CAROTID BODY reflexes, it is sometimes now used in intensive-therapy units for patients who do not achieve adequate gas exchange with conventional ventilation. Its advantages are lower intrathoracic pressures (and therefore less risk of pneumothorax and impaired venous return) and better gas mixing within the lungs.

Arytenoid

The name applied to two cartilages in the LARYNX.

Asbestosis

A form of PNEUMOCONIOSIS, in which widespread fine scarring occurs in the LUNGS, leading to severe breathing disability. The main hazard, however, is the risk of cancer (MESOTHELIOMA) of the lung or PLEURA, or sometimes of the ovary (see OVARIES). It is caused by the inhalation of mainly blue or brown asbestos dust, either during mining or quarrying, or in one of the many industries in which it is used – for example, as an insulating material, in the making of paper, cardboard and brake linings. A person suffering from asbestosis is entitled to compensation, as the disease is legally proscribed. About 900 people a year in the UK claim compensation, and 600 of these for mesothelioma; most patients now being diagnosed with asbestosis have it as a consequence of industrial practices used before 1970. The use of asbestos is now strictly controlled, and when blue asbestos is found in old buildings, skilled workmen are employed to dispose of it.

Ascariasis

A disease produced by infestation with the roundworm Ascaris lumbricoides. Superficially it resembles a large earthworm and is most prevalent where sanitation and cleanliness are lacking, particularly in the tropics and subtropics. Consumption of food contaminated by the ova (eggs), especially salad vegetables, is the commonest cause of infection. After a complicated life-cycle in the body the adult worms end up in the intestines, whence they may be passed in the stools. A light infection may cause no symptoms, but a heavy infection may lead to colic, or even obstruction of the gut. Occasionally a worm may wander into the stomach and be vomited up.

Treatment Mebendazole is the drug of choice in the UK, being given as a single dose. It should be combined with hygienic measures to break the cycle of autoinfection. All members of the family require treatment. Other ANTHELMINTICS include piperazine and pyrantel.

Ascaricides

Drugs used to treat ASCARIASIS, a disease caused by an infestation with the parasitic worm Ascaris lumbricoides. LEVAMISOLE, MEBENDAZOLE and PIPERAZINE are all effective against this parasite.

Ascaris

A worldwide genus of parasitic nematode worms (see ASCARIASIS).

Ascites

An accumulation of fluid in the abdomen. The causes include heart failure, CANCER, cirrhosis of the liver (see under LIVER, DISEASES OF), and infections. Treatment is directed at the underlying cause(s); if the amount of fluid is causing discomfort, it should be drained off.

Ascorbic Acid

Ascorbic acid, or vitamin C (see APPENDIX 5: VITAMINS), is a simple sugar found in living tissues. Fresh fruit and vegetables, particularly blackcurrants, citrus fruits, berries and green vegetables, are the richest dietary sources. Deficiency may lead to SCURVY, sometimes seen in elderly people living alone, or in poor communities living at subsistence level. (see also VITAMIN.)

Asepsis

A technique to produce a germ-free environment to protect patients from infection. It is used for any procedure that might introduce infection into the body, and is essential for all surgery – even minor procedures. Asepsis is achieved by ensuring that all people who come into contact with the patient scrub their hands and wear sterilised gowns with disposable masks and gloves. Operating-theatre air and equipment must also be clean. An aseptic technique is also necessary when caring for patients whose immune system (see IMMUNITY) is suppressed: one example is LEUKAEMIA, the treatment of which affects the immune system. Asepsis is aimed at preventing infection; antisepsis is the use of chemicals to destroy germs already on the body or in a wound (see ANTISEPTICS).

ASH

ASH, or Action on Smoking and Health, is a charity founded by the Royal College of Physicians in 1971 and supported by the Department of Health. It gathers information about the dangers of smoking, which it disseminates to the public. It also commissions surveys on public attitudes to smoking and helps people to give up the habit. ASH has contributed substantially to the cut in the number of smokers: six out of ten adults are now non-smokers, and an increasing number of public places are becoming smoke-free. The charity has a small headquarters in London from which further information may be obtained, with other national and regional branches in Scotland, Wales and Northern Ireland. See www.ash.org.uk.

Asparaginase

An ENZYME that breaks down the amino acid (see AMINO ACIDS), asparagine. This is of no significance to most cells in the body as they can make asparagine from simpler constituents. Certain tumours, however, are unable to do this, and die if they cannot receive ready-made supplies of the amino acid. This property is utilised to treat acute lymphoblastic LEUKAEMIA.

Asperger’s Syndrome

A lifelong personality disorder, evident from childhood and regarded as a mild form of AUTISM. Persons with the syndrome have great difficulty with personal relationships. They tend to take what is said to them as literal fact and have great difficulty in understanding irony, metaphors or even jokes. They often appear shy, with a distant and aloof character, emotional rigidity and inability to adapt to new situations. They are often mocked and ill-treated at school by their fellows because they appear unusual. Many people with Asperger’s seem to take refuge in intense interests or hobbies, often conducted to an obsessive degree. Many become skilled in mathematics and particularly in information technology. Frustration with the outside world which is so hard to comprehend may provoke aggressive outbursts when stressed.

Aspergillosis

A disease caused by invasion of the lung by the fungus, Aspergillus fumigatus. The infection is acquired by inhalation of air-borne spores of the fungus, which settle and grow in damaged parts of the lung such as healed tuberculous cavities, abscesses, or the dilated bronchi of BRONCHIECTASIS.

Aspergillus

A group of fungi including the common moulds. Several of these are capable of infecting the lungs and producing a disease resembling pulmonary TUBERCULOSIS.

Asphyxia

Asphyxia is the name given to the whole series of symptoms which follow stoppage of breathing and of the heart’s action. Drowning is one cause, but obstruction of the AIR PASSAGES may occur as the result of a foreign body or in some diseases, such as CROUP, DIPHTHERIA, swelling of the throat due to wounds or inflammation, ASTHMA (to a partial extent), tumours in the chest (causing slow asphyxia), and the external conditions of suffocation and strangling. Placing the head in a plastic bag results in asphyxia, and poisonous gases also cause asphyxia: for example, CARBON MONOXIDE (CO) gas, which may be given off by a stove or charcoal brazier in a badly ventilated room, can kill people during sleep. Several gases, such as sulphurous acid (from burning sulphur), ammonia, and chlorine (from bleaching-powder), cause involuntary closure of the entrance to the larynx, and thus prevent breathing. Other gases, such as nitrous oxide (or laughing-gas), chloroform, and ether, in poisonous quantity, stop the breathing by paralysing the respiration centre in the brain.

Signs The first signs are rapid pulse and gasping for breath. Next comes a rise in the blood pressure, causing throbbing in the head, with lividity or blueness of the skin, due to failure of aeration of the blood, followed by still greater struggles for breath and by general CONVULSIONS. The heart becomes overdistended and gradually weaker, a paralytic stage sets in, and all struggling and breathing slowly cease. When asphyxia is due to charcoal fumes, coal-gas, and other narcotic influences, there is no convulsive stage, and death ensues gently and may occur in the course of sleep.

Treatment So long as the heart continues to beat, recovery may be expected with prompt treatment. The one essential of treatment is to get the impure blood aerated by artificial respiration. Besides this, the feeble circulation can be helped by various methods. (see APPENDIX 1: BASIC FIRST AID – Choking; Cardiac/respiratory arrest.)

Aspiration

The withdrawal of fluid or gases from the natural cavities of the body or from cavities produced by disease. It may be performed for curative purposes; alternatively, a small amount of fluid may be drawn off for diagnosis of its nature or origin. An instrument called an aspirator is used to remove blood and fluid from a surgical-operation site – for example, the abdomen or the mouth (in dentistry).

PLEURISY with effusion and PERICARDITIS with effusion are conditions in which aspiration is sometimes performed. The spinal canal is aspirated by the operation of LUMBAR PUNCTURE. In children the ventricles of the brain are sometimes similarly relieved from excess of fluid by piercing the fontanelle (soft spot) on the infant’s head. (see HYDROCEPHALUS.)

Aspirin

Aspirin or acetylsalicylic acid is a white crystalline powder which is used, like sodium salicylate, as a remedy for reducing inflammation and fever. Taken orally, it has some action in relieving pain and producing sleep and is therefore often used for headache and slighter degrees of insomnia (sleeplessness). Daily doses are now used in the prevention of coronary thrombosis (see HEART, DISEASES OF); the dose is 75–300 mg. Aspirin should be used with caution in people with DYSPEPSIA or PEPTIC ULCER, and not in children under 16 unless medically directed. (See also ANALGESICS.)

Aspirin Poisoning

Clinical features of poisoning include nausea, vomiting, TINNITUS, flushing, sweating, HYPERVENTILATION, DEHYDRATION, deafness and acid-base and electrolyte disturbances (see ELECTROLYTES). In more severe cases individuals may be confused, drowsy and comatose. Rarely, renal failure (see KIDNEYS, DISEASES OF), PULMONARY OEDEMA or cardiovascular collapse occur. Severe toxicity may be delayed, as absorption of the drug may be prolonged due to the formation of drug concretions in the stomach. Treatment involves the repeated administration of activated CHARCOAL, monitoring of concentration of aspirin in the blood, and correction of acid-base and electrolyte imbalances. In more severely poisoned patients, enhanced excretion of the drug may be achieved by alkalinising the urine (by intravenous administration of sodium bicarbonate – see under SODIUM) or HAEMODIALYSIS.

Assisted Conception

(Further information about the subject and the terms used can be found at www.hfea.gov.uk)

This technique is used when normal methods of attempted CONCEPTION or ARTIFICIAL INSEMINATION with healthy SEMEN have failed. In the UK, assisted conception procedures are governed by the Human Fertilisation & Embryology Act 1990, which set up the Human Fertilisation & Embryology Authority (HFEA).

Human Fertilisation & Embryology Act 1990 This Act allows regulation monitoring of all treatment centres to ensure that they carry out treatment and research responsibly. It covers any fertilisation that uses donated eggs or sperm (called gametes) – for example, donor insemination or embryos (see EMBRYO) grown outside the human body (known as licensed treatment). The Act also covers research on human embryos with especial emphasis on foolproof labelling and immaculate data collection.

Human Fertilisation & Embryology Authority (HFEA) Set up by the UK government following the Warnock report, the Authority’s 221 members inspect and license centres carrying out fertilisation treatments using donated eggs and sperm. It publishes a code of practice advising centres on how to conduct their activities and maintains a register of information on donors, patients and all treatments. It also routinely reviews progress and research in fertility treatment and the attempted development of human CLONING. Cloning to produce viable embryos (reproductive cloning) is forbidden, but limited licensing of the technique is allowed in specialist centres to enable them to produce cells for medical treatment (therapeutic cloning).

In vitro fertilisation (IVF) In this technique, the female partner receives drugs to enhance OVULATION. Just before the eggs are released from the ovary (see OVARIES), several ripe eggs are collected under ULTRASOUND guidance or through a LAPAROSCOPE. The eggs are incubated with the prepared sperm. About 40 hours later, once the eggs are fertilised, two eggs (three in special circumstances) are transferred into the mother’s UTERUS via the cervix (neck of the womb). Pregnancy should then proceed normally. About one in five IVF pregnancies results in the birth of a child. The success rate is lower in women over 40.

Indications In women with severely damaged FALLOPIAN TUBES, IVF offers the only chance of pregnancy. The method is also used in couples with unexplained infertility or with male-factor infertility (where sperms are abnormal or their count low). Women who have had an early or surgically induced MENOPAUSE can become pregnant using donor eggs. A quarter of these pregnancies are multiple – that is, produce twins or more. Twins and triplets are more likely to be premature. The main danger of ovarian stimulation for IVF is hyperstimulation, which can cause ovarian cysts. (see OVARIES, DISEASES OF.)

Gamete intrafallopian transfer (GIFT) Another method of helping infertile couples. In over half of women diagnosed as infertile, the Fallopian tubes are normal, and in many it is unknown why they cannot conceive – although some have ENDOMETRIOSIS.

Eggs are obtained and mixed with the partner’s semen, then introduced into the woman’s Fallopian tubes for fertilisation to take place. The fertilised egg travels to the uterus where IMPLANTATION occurs and pregnancy proceeds. A variation of GIFT is zygote intrafallopian transfer (ZIFT) in which early development of the fertilised eggs happens in the laboratory before the young embryo is transferred to the Fallopian tubes. GIFT is best used in couples with unexplained infertility or with minor degrees of male or female cervical factor infertility. The success rate is about 17 per cent. (See also ARTIFICIAL INSEMINATION.)

Association

In statistical terms, this represents two separate events apparently occurring together. Association does not necessarily mean cause and effect. For example, if a researcher finds that children wearing bicycle helmets have fewer injuries, this could imply that helmets protect them (cause and effect) or just that more careful children tend to be those who wear helmets (association).

Astereognosis

Loss of the capacity to recognise the nature of an object by feeling it, and indicates a lesion (e.g. tumour) of the brain.

Asthenia

A traditional term meaning lack of strength.

Asthenopia

A sense of weakness in the eyes, coming on when they are used. As a rule it is due to long-sightedness, slight inflammation, or weakness of the muscles that move the eyes. (see VISION.)

Asthma

A common disorder of breathing characterised by widespread narrowing of smaller airways within the lung. In the UK the prevalence among children in the 5–12 age group is around 10 per cent, with up to twice the number of boys affected as girls. Among adults, however, the sex incidence becomes about equal. The main symptom is shortness of breath. A major feature of asthma is the reversibility of the airway-narrowing and, consequently, of the breathlessness. This variability in the obstruction may occur spontaneously or in response to treatment.

Cause Asthma runs in families, so that parents with asthma have a strong risk of having children with asthma, or with other atopic (see ATOPY) illnesses such as HAY FEVER or eczema (see DERMATITIS). There is therefore a great deal of interest in the genetic basis of the condition. Several GENES seem to be associated with the condition of atopy, in which subjects have a predisposition to form ANTIBODIES of the IgE class against allergens (see ALLERGEN) they encounter – especially inhaled allergens.

The allergic response in the lining of the airway leads to an inflammatory reaction. Many cells are involved in this inflammatory process, including lymphocytes, eosinophils, neutrophils, and mast cells. The cells are attracted and controlled by a complex system of inflammatory mediators. The inflamed airway-wall produced in this process is then sensitive to further allergic stimuli or to non-specific challenges such as dust, smoke or drying from the increased respiration during exercise. Recognition of this inflammation has concentrated attention on anti-inflammatory aspects of treatment.

Continued inflammation with poor control of asthma can result in permanent damage to the airway-wall such that reversibility is reduced and airway-narrowing becomes permanent. Appropriate anti-inflammatory therapy may help to prevent this damage.

Many allergens can be important triggers of asthma. House-dust mite, grass pollen and animal dander are the commonest problems. Occupational factors such as grain dusts, hard-metals fumes and chemicals in the plastic and paint industry are important in some adults. Viral infections are another common trigger, especially in young children.

The prevalence of asthma appears to be on the increase in most countries. Several factors have been linked to this increase; most important may be the vulnerability of the immature immune system (see IMMUNITY) in infants. High exposure to allergens such as house-dust mite early in life may prime the immune system, while reduced exposure to common viral infections may delay the maturation of the immune system. In addition, maternal smoking in pregnancy and infancy increases the risk.

Clinical course The major symptoms of asthma are breathlessness and cough. Occasionally cough may be the only symptom, especially in children, where night-time cough may be mistaken for recurrent infection and treated inappropriately with antibiotics.

The onset of asthma is usually in childhood, but it may begin at any age. In childhood, boys are affected more often than girls but by adulthood the sex incidence is equal. Children who have mild asthma are more likely to grow out of the condition as they go through their teenaged years, although symptoms may recur later.

The degree of airway-narrowing, and its change with time and treatment, can be monitored by measuring the peak expiratory flow with a simple monitor at home – a peak-flow meter. The typical pattern shows the peak flow to be lowest in the early morning, and this ‘morning dipping’ is often associated with disturbance of sleep.

Acute exacerbations of asthma may be provoked by infections or allergic stimuli. If they do not respond quickly and fully to medication, expert help should be sought urgently since oxygen and higher doses of drugs will be necessary to control the attack. In a severe attack the breathing rate and the pulse rate rise and the chest sounds wheezy. The peak-flow rate of air entering the lungs falls. Patients may be unable to talk in full sentences without catching their breath, and the reduced oxygen in the blood in very severe attacks may produce the blue colour of CYANOSIS in the lips and tongue. Such acute attacks can be very frightening for the patient and family.

Some cases of chronic asthma are included in the internationally agreed description CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD) – a chronic, slowly progressive disorder characterised by obstruction of the airflow persisting over several months.

Treatment The first important consideration in the treatment of asthma is avoidance of precipitating factors. When this is a specific animal or occupational exposure, this may be possible; it is however more difficult for house-dust mite or pollens. Exercise-induced asthma should be treated adequately rather than avoiding exercise.

Desensitisation injections using small quanties of specific allergens are used widely in some countries, but rarely in the UK as they are considered to have limited value since most asthma is precipitated by many stimuli and controlled adequately with simple treatment.

There are two groups of main drugs for the treatment of asthma. The first are the bronchodilators which relax the smooth muscle in the wall of the airways, increase their diameter and relieve breathlessness. The most useful agents are the beta adrenergic agonists (see ADRENERGIC RECEPTORS) such as salbutamol and terbutaline. They are best given by inhalation into the airways since this reduces the general side-effects of oral use. These drugs are usually given to reverse airway-narrowing or to prevent its onset on exercise. However, longer-acting inhaled beta agonists such as salmeterol and formoterol, or the theophyllines given in tablet form, can be used regularly as prevention. The beta agonists can cause TREMOR and PALPITATIONS in some patients.

The second group of drugs are the anti-inflammatory agents that act to reduce inflammation of the airway. The main agents in this group are the CORTICOSTEROIDS. They must be taken regularly, even when symptoms are absent. Given by inhalation they have few side-effects. In acute attacks, short courses of oral steroids are used; in very severe disease regular oral steroids may be needed. Other drugs have a role in suppressing inflammation: sodium cromoglycate has been available for some years and is generally less effective than inhaled steroids. Newer agents, directed at specific steps in the inflammatory pathway, such as leukotriene receptorantagonists, are alternative agents.

Treatment guidelines have been produced by various national and international bodies, such as the British Thoracic Society. Most have set out treatment in steps according to severity, with objectives for asthma control based on symptoms and peak flow. Patients should have a management plan that sets out their regular treatment and their appropriate response to changes in their condition.

Advice and support for research into asthma is provided by the National Asthma Campaign.

See www.brit-thoracic.org.uk

Prognosis Asthma is diagnosed in 15–20 per cent of all pre-school children in the developed world. Yet by the age of 15 it is estimated that fewer than 5 per cent still have symptoms. A study in 2003 reported on a follow-up of persons born in 1972–3 who developed asthma and still had problems at the age of nine. By the time these persons were aged 26, 27 per cent were still having problems; around half of that number had never been free from the illness and the other half had apparently lost it for a few years but it had returned.

Astigmatism

An error of refraction in the EYE due to the cornea (the clear membrane in front of the eye) being unequally curved in different directions, so that rays of light in different meridians cannot be brought together to a focus on the retina. The curvature, instead of being globular, is egg-shaped, being longer in one axis than the other. The condition causes objects to seem distorted and out of place, a ball for instance looking like an egg; a circle like an ellipse. The condition is remedied by suitable spectacles of which one surface forms part of a cylinder. A hard contact lens may be fitted to achieve an evenly curved surface. Astigmatism may be caused by any disease that affects the shape of the cornea – for example, a meibomian cyst (a swollen sebaceous gland in the eyelid) may press on the cornea and distort it.

Astroviruses

Small round viruses (see VIRUS) with no distinctive features, which have been isolated from the stools of infants with gastroenteritis (see DIARRHOEA). Most adults have antibodies against these viruses; this suggests that infection is common. There is no treatment.

Asymptomatic

The lack of any symptoms of disease – whether or not a disease is in fact present.

Asynergia

The absence of harmonious and coordinated movements between muscles having opposite actions – for example, the flexors and extensors of a joint. Asynergia is a sign of disease of the nervous system.

Asystole

Arrest of the action of the heart.

Atavism

The principle of inheritance of disease or bodily characters from grandparents or remoter ancestors, the parents not having been affected by these.

Ataxia

Loss of coordination, though the power necessary to make the movements is still present. Thus an ataxic person may have a good grip in each hand but be unable to do any fine movements with the fingers; or, if the ataxia is in the legs, the person throws these about a great deal in walking while still being able to lift the legs and take steps quite well. This is due to a sensory defect or to disease of the cerebellum. (see FRIEDREICH’S ATAXIA; LOCOMOTOR ATAXIA.)

Atelectasis

Collapse of a part of the lung, or failure of the lung to expand at birth.

Atenolol

One of several BETA-ADRENOCEPTOR-BLOCK-ING DRUGS (BETA BLOCKERS) used in the treatment of high blood pressure, ANGINA and ARRHYTHMIA. One of its practical advantages is that only one dose a day need be taken. Atenolol, being a beta-blocking drug, may precipitate ASTHMA – an effect that may be dangerous. Among the side-effects are fatigue and disturbed sleep.

Atheroma

Degenerative changes in the inner and middle coats of arteries. (see ARTERIES, DISEASES OF.)

Atherosclerosis

A form of arteriosclerosis, in which there is fatty degeneration of the middle coat of the arterial wall. (see ARTERIES, DISEASES OF.)

Athetosis

Slow, involuntary writhing and repeated movements of the face, tongue, hands and feet, caused by disease of the brain. It is usually a manifestation of CEREBRAL PALSY. Drugs used to treat PARKINSONISM can also cause athetosis.

Athlete’s Foot

A loose term applied to a skin eruption on the foot, usually between the toes. It is commonly due to RINGWORM, but may be due to other infections or merely excessive sweating of the feet. It usually responds to careful foot hygiene and the use of antifungal powder.

Athrombia

An inherited disorder in which there is a defect of blood clotting caused by a deficiency in the formation of thrombin (see COAGULATION).

Atlas

The first cervical vertebra. (see SPINAL COLUMN.)

Atony

Absence of tone or vigour in muscles and other organs.

Atopy

Atopy, meaning out of place, is a form of hyper-sensitivity characterised – amongst other features – by a familial tendency. It is due to the propensity of the affected individual to produce large amounts of reagin ANTIBODIES, which stick to MAST CELLS in the mucosa, so that when the ANTIGEN is inhaled, HISTAMINE is released from the mast cell. Atopy is the condition responsible for ASTHMA and HAY FEVER (see also ALLERGY). It is estimated that 10 per cent of the human race are subject to atopy. (See also DERMATITIS.)

Atresia

The absence of a natural opening, or closure of it by a membrane. Thus atresia may be found in newborn infants, preventing the bowels from moving. In young girls after puberty, absence of the menstrual flow may be due to such a malformation at the entrance to the VAGINA.

Atrial Natriuretic Peptide

The atria (see ATRIUM) of the heart contain pep-tides (a combination of AMINO ACIDS) with potent diuretic and vasodilating properties. Plasma concentration of immunoreactive atrial natriuretic peptide can now be measured: the levels are low in healthy subjects and are increased in patients with congestive heart failure. Infusion of the peptides reduces blood pressure and causes a natriuresis and diuresis.

Atrial Septal Defect

see HEART, DISEASES OF – Congenital heart disease.

At-Risk Register

see RISK REGISTER.

Atrium

(Plural: atria.) The two upper cavities of the HEART. These used to be known as the auricles. The term is also applied to that part of the ear immediately internal to the drum.

Atrophy

Atrophy occurs when normal tissue, an organ or even the whole body wastes because the constituent cells die. Undernourishment, disease, injury, lack of use or AGEING may cause atrophy. Muscular atrophy occurs in certain neurological diseases such as POLIOMYELITIS or MUSCULAR DYSTROPHY. The ovary (see OVARIES) atrophies at the MENOPAUSE. (See also MUSCLES, DISORDERS OF.)

Atropine

Atropine is the active principle of belladonna, the juice of the deadly nightshade. It acts by antagonising the action of the PARASYMPATHETIC NERVOUS SYSTEM, temporarily impairing vision by paralysing accommodative power (see ACCOMMODATION) and inhibiting the action of some of the nerves in the AUTONOMIC NERVOUS SYSTEM. The drug relaxes smooth muscle, and has the effect of checking the activity of almost all the glands of the body, including the SWEAT GLANDS of the skin and the SALIVARY GLANDS in the mouth. Atropine relieves spasm by paralysing nerves in the muscle of the intestine, bile ducts, bladder, stomach, etc. It has the power, in moderate doses, of markedly increasing the rate of the heartbeat, though by very large doses the heart, along with all other muscles, is paralysed and stopped.

Uses In eye troubles, atropine drops are used to dilate the pupil for more thorough examination of the interior of the eye, or to draw the iris away from wounds and ulcers on the centre of the eye. They also soothe the pain caused by light falling on an inflamed eye, and are further used to paralyse the ciliary muscle and so prevent accommodative changes in the eye while the eye is being examined with the OPHTHALMOSCOPE. Given by injection, atropine is used before general ANAESTHESIA to reduce secretions in the bronchial tree. The drug can also be used to accelerate the heart rate in BRADYCARDIA resulting from coronary thrombosis.

Atropine Poisoning

see ATROPINE; BELLADONNA POISONING.

Attention Deficit Disorder (Hyperactivity Syndrome)

A lifelong disorder characterised by overactive behaviour, short attention span and poor concentration. It is thought to be caused by a minor abnormality that affects the part of the brain that allows us to concentrate and focus on tasks. In some countries, attention deficit disorder is diagnosed in up to a tenth of all children; this may reflect differences in paediatric practice and diagnosis rather than a real variation in prevalence of the disorder. Behaviour therapy is the main treatment. Those children with very severe symptoms of restlessness, short attention span and disturbed behaviour may respond to additional treatment with methylphenidate (Ritalin®). This is an amphetamine-like drug, and is thought to stimulate the part of the brain that is not working properly. Use of this drug has, however, been controversial. Some children respond to dietary restrictions.

Audiogram

A graph produced during hearing tests (with an audiometer) that shows the hearing threshold – the minimal audible loudness level – for a range of sound frequencies.

Audiometry

The testing of hearing.

Auditory Nerve

see VESTIBULOCOCHLEAR NERVE.

Aura

The peculiar feeling experienced by persons who are subject to epileptic seizures just before the onset of an attack. It may be a sensation of a cold breeze, a peculiar smell, a vision of some animal or person, or an undefinable sense of disgust. An aura gives warning that a fit is coming, and may enable a place of safety or seclusion to be reached. It may also occur as a precursor to a MIGRAINE headache.

Aural

Relating to the ear.

Auricle

A term applied both to the pinna, or flap, of the ear, and also to the ear-shaped tip of the atrium of the heart.

Auriscope

An instrument for examining the ear. The source of illumination may be incorporated into the instrument, as in the electric auriscope, or it may be an independent light which is reflected into the ear by means of a forehead mirror. (see EAR, DISEASES OF.)

Auscultation

The method used by physicians to determine, by listening, the condition of certain internal organs. The ancient physicians appear to have practised a kind of auscultation, by which they were able to detect the presence of air or fluids in the cavities of the chest and abdomen.

In 1819 the French physician, Laennec, introduced the method of auscultation by means of the STETHOSCOPE. Initially a wooden cylinder, the stethoscope has evolved into a binaural instrument consisting of a small expanded chest-piece and two flexible tubes, the ends of which fit into the ears of the listener. Various modifications of the binaural stethoscope have been introduced.

Conditions affecting the lungs can often be recognised by means of auscultation and the stethoscope. The same is true for the heart, in which disease can, by auscultation, often be identified with striking accuracy. But auscultation is also helpful in the investigation of aneurysms (see ANEURYSM) and certain diseases of the OESOPHAGUS and STOMACH. The stethoscope is also a valuable aid in the detection of some forms of uterine tumours, especially in the diagnosis of pregnancy.

Autism

A disorder, thought to be caused by a brain abnormality, that leads to a lifelong inability to relate in an ordinary way to people and situations. Autism is usually diagnosed before the age of three. It is rare, affecting around 20 people in every 10,000, and is three times more common in boys than in girls. The main features are a profound inability to form social relationships, delayed speech development, and a tendency to perform repeated compulsive actions or rituals. Severe autism is common in those with profound learning difficulties. (See also ASPERGER’S SYNDROME).

Auto-

Prefix meaning self.

Autoantibody

An antibody (see ANTIBODIES) produced by a person’s immune system (see IMMUNITY) that acts against the body’s own tissues, resulting in AUTOIMMUNITY.

Autoclave

This is a very effective way of ensuring that material (e.g. surgical dressings) is completely sterilised, and that even the most resistant bacteria with which it may be contaminated are destroyed. Its use is based upon the fact that water boils when its vapour pressure is equal to the pressure of the surrounding atmosphere. This means that if the pressure inside a closed vessel is increased, the temperature at which water inside the vessel boils will rise above 100 degrees centigrade. By adjusting the pressure, almost any temperature for the boiling of the water will be obtained.

Autogenous

A term applied to products which arise within the body. It is applied to bacterial vaccines manufactured from the organisms found in discharges from the body and used for the treatment of the person from whom the bacteria were derived.

Autoimmune Disorders

A collection of conditions in which the body’s immune system (see IMMUNITY) attacks its own tissues, identifying them as foreign substances. Genetic factors may play a part in this abnormal function, but the causes are not clear. The disorder may affect one organ (organ-specific) or type of cell, or several (non-organ-specific). Among the autoimmune disorders are ADDISON’S DISEASE; autoimmune haemolytic anaemia and pernicious anaemia (see under ANAEMIA); autoimmune chronic active HEPATITIS; DIABETES MELLITUS; MYASTHENIA GRAVIS; RHEUMATOID ARTHRITIS; and SYSTEMIC LUPUS ERYTHEMATOSUS (SLE).

Autoimmunity

Autoimmunity is a reaction to an individual’s own tissues (self-antigens – see ANTIGEN) to which tolerance has been lost (see IMMUNITY). Autoantibodies are not necessarily harmful and are commonly encountered in healthy persons. Autoimmune disease ensues when the immune system attacks the target cells of the autoimmune reaction.

Autointoxication

Literally means ‘self-poisoning’. Any condition of poisoning brought about by substances formed in or by the body.

Autologous Blood Transfusion

see TRANSFUSION – Transfusion of blood.

Autolysis

The disintegration and softening of dead cells brought about by enzymes (see ENZYME) in the cells themselves.

Automatism

The performance of acts without conscious will, as, for example, after an attack of epilepsy or concussion of the brain. In such conditions the person may perform acts of which he or she is neither conscious at the time nor has any memory afterwards. It is especially liable to occur when persons suffering from epilepsy, mental subnormality, or concussion consume alcoholic liquors. It may also occur following the taking of barbiturates or PSYCHEDELIC DRUGS. There are, however, other cases in which there are no such precipitatory factors. Thus it may occur following hypnosis, mental stress or strain, or conditions such as FUGUE or somnambulism (see SLEEP). The condition is of considerable importance from a legal point of view, because acts done in this state, and for which the person committing them is not responsible, may be of a criminal nature. According to English law, however, it entails complete loss of consciousness, and only then is it a defence to an action for negligence. A lesser impairment of consciousness is no defence.

Autonomic Nervous System

Part of the nervous system which regulates the bodily functions that are not under conscious control: these include the heartbeat, intestinal movements, salivation, sweating, etc. The autonomic nervous system consists of two main divisions – the SYMPATHETIC NERVOUS SYSTEM and the PARASYMPATHETIC NERVOUS SYSTEM. The smooth muscles, heart and most glands are connected to nerve fibres from both systems and their proper functioning depends on the balance between these two. (see NERVES; NERVOUS SYSTEM.)

Autopsy

A POST-MORTEM EXAMINATION, or the examination of the internal organs of a dead body. (see NECROPSY.)

Autosomal Dominant Gene

See under GENETIC DISORDERS.

Auto-Suggestion

A self-induced receptive, hypnotic state which is believed to improve the body’s ability to help itself. Doctors have long realised that if they suggested to a patient that a particular treatment would work, it often did – a type of placebo effect. Some techniques now make use of this idea. For instance, people can be taught muscular relaxation to control their anxiety states – the BIOFEEDBACK principle.

Avascular

Without a blood supply. Avascular necrosis is the death of a tissue because the blood supply has been cut off.

Aversion Therapy

A form of psychological treatment in which such an unpleasant response is induced to his or her psychological aberration that the patient decides to give it up. Thus the victim of alcoholism is given a drug that makes the subsequent drinking of alcoholic liquors so unpleasant, by inducing nausea and vomiting, that he or she decides to give up drinking. (see ALCOHOL; DISULFIRAM.) Aversion therapy may help in the treatment of alcoholism, drug addiction, sexual deviations and compulsive gambling.
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Schematic diagram of autonomic nervous system. (Left) Sympathetic nerves leaving middle section of spinal cord to connect via the vertebral ganglion (sympathetic trunk) to organs. (Right) Parasympathetic nerves leaving the brain and lower spinal cords to connect to organs.

Avitaminosis

The condition of a human being or an animal deprived of one or more vitamins (see VITAMIN).

Avulsion

Forcible tearing away of one tissue from another. For example, a tendon may be avulsed from the bone to which it is attached, or a nerve may be injured and torn away – avulsed – from the tissue in which it runs.

Axilla

Anatomical name for the armpit.

Axis

The name applied to the second cervical vertebra. (see SPINAL COLUMN.)

Axon

Nerve fibre: an elongated projection of a nerve cell or NEURON(E) that carries an electrical impulse to the tissue at the end of the axon. Large axons are covered by a sheath of insulating myelin which is interrupted at intervals by nodes of Lanvier, where other axons branch out. An axon may be more than a metre long. It ends by branching into several filaments called telodendria, and these are in contact with muscle or gland membranes and other nerves (see NERVE).

Azathioprine

A CYTOTOXIC and an immunosuppressive drug (see IMMUNOSUPPRESSION). In the first of these capacities it is proving to be of value in the treatment of acute leukaemia. As an immunosuppressive agent it reduces the antibody response of the body (see ANTIBODIES), and is thereby helping to facilitate the success of transplant operations (see TRANSPLANTATION) by reducing the chances of the transplanted organ (e.g. the kidney) being rejected by the recipient. Azathioprine is also proving to be of value in the treatment of AUTOIMMUNE DISORDERS.

Azoospermia

The condition characterised by lack of SPERMATOZOA in the SEMEN.

Azotaemia

The presence of UREA and other nitrogenous bodies in greater concentration than normal in the blood. The condition is generally associated with advanced types of kidney disease (see KIDNEYS, DISEASES OF).


B

Babinski Reflex

This is said to be present if, when a sharp body, such as a key, is drawn along the sole of the foot, instead of the toes bending down towards the sole as usual, the big toe turns upwards and the other toes spread apart. After the age of about two years, the presence of this reflex means that there may be a severe disturbance in the brain. The Babinski reflex may occur transiently during COMA or after an epileptic fit and need not indicate permanent damage.

Bacillus

This is a big group (genus) of gram-positive (see GRAM’S STAIN) rod-like BACTERIA. Found widely in the air and soil – commonly as spores – they feed on dead organic matter. As well as infecting and spoiling food, some cause illness to humans, resulting in, for example, ANTHRAX, CONJUNCTIVITIS (see EYE, DISORDERS OF) and DYSENTERY. They are also the source of some antibiotics. (See under MICROBIOLOGY.)

Bacitracin

An antibiotic which is not absorbed if taken by mouth, but is valuable as an ointment in conjunction with neomycin or polymyxin.

Backache

Most people suffer from backache at times during their lives, much of which has no identifiable cause – non-specific back pain. This diagnosis is one of the biggest single causes of sickness absence in the UK’s working population. Certain occupations, such as those involving long periods of sedentary work, lifting, bending and awkward physical work, are especially likely to cause backache. Back pain is commonly the result of sporting activities.

Non-specific back pain is probably the result of mechanical disorders in the muscles, ligaments and joints of the back – torn muscles, sprained LIGAMENTS, and FIBROSITIS. These disorders are not always easy to diagnose, but mild muscular and ligamentous injuries are usually relieved with warmth, gentle massage, analgesics, etc. Sometimes back pain is caused or worsened by muscle spasms, which may call for the use of antispasmodic drugs. STRESS and DEPRESSION (see MENTAL ILLNESS) can some-times result in chronic backache and should be considered if no clear physical diagnosis can be made.

If back pain is severe and/or recurrent, possibly radiating around to the abdomen or down the back of a leg (sciatica), or is accompanied by weakness or loss of feeling in the leg(s), it may be caused by a prolapsed intervertebral disc (‘slipped disc’) pressing on a nerve. The patient needs investigation, including MRI. Resting on a firm bed or board can relieve the symptoms, but the patient may need a surgical operation to remove the disc and relieve pressure on the affected nerve.

The nucleus pulposus – the soft centre of the intervertebral disc – is at risk of prolapse through an acquired defect in the fibrous cartilage ring surrounding it. Over the age of 40 this nucleus is firmer and ‘slipped disc’ is less likely to occur. Once prolapse has taken place, however, that segment of the back is never quite the same again, as OSTEOARTHRITIS develops in the adjacent facet joints. Stiffness and pain may develop, sometimes many years later. There may be accompanying pain in the legs: SCIATICA is pain in the line of the sciatic nerve, while its rarer analogue at the front of the leg is cruralgia, following the femoral nerve. Leg pain of this sort may not be true nerve pain but referred from arthritis in the spinal facet joints. Only about 5 per cent of patients with back pain have true sciatica, and spinal surgery is most successful (about 85 per cent) in this group.

When the complaint is of pain alone, surgery is much less successful. Manipulation by physiotherapists, doctors, osteopaths or chiropractors can relieve symptoms; it is important first to exclude a serious disorder such as a fracture or cancer.

Other local causes of back pain are osteoarthritis of the vertebral joints, ankylosing spondylitis (an inflammatory condition which can severely deform the spine, see SPINE AND SPINAL CORD, DISEASES AND INJURIES OF), cancer (usually secondary cancer deposits spreading from a primary tumour elsewhere), osteomyelitis, osteoporosis, and PAGET’S DISEASE. Fractures of the spine – compressed fracture of a vertebra or a break in one of its spinous processes – are painful and potentially dangerous. (See BONE DISORDERS.)

Backache can also be caused by disease elsewhere, such as infection of the kidney or gall bladder (see LIVER), inflammation of the PANCREAS, disorders in the UTERUS and PELVIS or osteoarthritis of the HIP. Treatment is effected by tackling the underlying cause. Among the many known causes of back pain are:

Mechanical and traumatic causes

Congenital anomalies.

Fractures of the spine.

Muscular tenderness and ligament strain.

Osteoarthritis.

Prolapsed intervertebral disc.

Spondylosis.

Inflammatory causes

Ankylosing spondylitis.

Brucellosis.

Osteomyelitis.

Paravertebral abscess.

Psoriatic arthropathy.

Reiter’s syndrome.

Spondyloarthropathy.

Tuberculosis.

Neoplastic causes

Metastatic disease.

Primary benign tumours.

Primary malignant tumours.

Metabolic bone disease

Osteomalacia.

Osteoporosis.

Paget’s disease.

Referred pain

Carcinoma of the pancreas.

Ovarian inflammation and tumours.

Pelvic disease.

Posterior duodenal ulcer.

Prolapse of the womb.

Psychogenic causes

Anxiety.

Depression.

People with backache can obtain advice from www.backcare.org.uk

Backup

This stands for the British Association of Cancer United Patients and their families and friends. It was founded by Dr Vicky Clement-Jones after she was treated for ovarian cancer. It became fully operational on 31 October 1985 – merging since with Macmillan Cancer Support. The aim is to provide an information service to cancer patients who want to know more about their illness or who need practical advice on how to cope with it. Backup does not seek to replace the traditional relationship between the doctor and patient, nor does it recommend specific treatment for particular patients; it aims to help patients understand more about their illness so that they can communicate more effectively and freely with their medical advisers and their families and friends.

See www.cancerbackup.org.uk or call free from the UK on 0808 800 1234.

Baclofen

A powerful muscle-relaxant used for patients with chronic severe spasticity – increased muscle rigidity – resulting from disorders such as CEREBRAL PALSY, MULTIPLE SCLEROSIS or traumatic partial section of the SPINAL CORD. Important adverse effects include SEDATION, HYPOTONIA and DELIRIUM.

Bacteraemia

The condition in which BACTERIA are present in the bloodstream.

Bacteria

Bacteria (Singular: bacterium.) Simple, single-celled, primitive organisms which are widely distributed throughout the world in air, water, soil, plants and animals including humans. Many are beneficial to the environment and other living organisms, but some cause harm to their hosts and can be lethal.

Bacteria are classified according to their shape: BACILLUS (rod-like), coccus (spherical – see COCCI), SPIROCHAETE (corkscrew and spiralshaped), VIBRIO (comma-shaped), and pleomorphic (variable shapes). Some are mobile, possessing slender hairs (flagellae) on the surfaces. As well as having characteristic shapes, the arrangement of the organisms is significant: some occur in chains (streptococci) and some in pairs (see DIPLOCOCCUS), while a few have a filamentous grouping. The size of bacteria ranges from around 0.2 to 5 μm and the smallest (MYCOPLASMA) are roughly the same size as the largest VIRUSES (poxviruses). They are the smallest organisms capable of existing outside their hosts. The longest, rod-shaped, bacilli are slightly smaller than the human ERYTHROCYTE blood cell (7 μm).

Bacterial cells are surrounded by an outer capsule within which lie the cell wall and plasma membrane; cytoplasm fills much of the interior and this contains genetic nucleoid structures with DNA, mesosomes (invaginations of the cell wall) and ribosomes, containing RNA and proteins. (See illustration.)

Reproduction is usually asexual, each cell dividing into two, these two into four, and so on. In favourable conditions reproduction can be very rapid, with one bacterium multiplying to 250,000 within six hours. This means that bacteria can change their characteristics by mutation relatively quickly, and many bacteria, including Mycobacterium tuberculosis and Staphylococcus aureus, have developed resistance to successive generations of antibiotics produced by man. MRSA (METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS) is carried by many people and is a serious hazard in hospitals.

Bacteria may live as single organisms or congregate in colonies. In arduous conditions some bacteria can convert to an inert, cystic state, remaining in their resting form until the environment becomes more favourable. Bacteria have recently been discovered in an inert state in ice estimated to have been formed 250 million years ago.

Bacteria were first discovered by Antonj van Leewenhoek in the 17th century, but it was not until the middle of the 19th century that Louis Pasteur, the famous French scientist, identified bacteria as the cause of many diseases. Some act as harmful PATHOGENS as soon as they enter a host; others may have a neutral or benign effect on the host unless the host’s natural immune defence system is damaged (see IMMUNOLOGY) so that it becomes vulnerable to any previously well-behaved parasites. Various benign bacteria that permanently live in the human body are called ‘normal flora’ and are found especially in the SKIN, OROPHARYNX, COLON and VAGINA. The body’s internal organs are usually sterile, as are the blood and cerebrospinal fluid.
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(Top) bacterial cell structure (enlarged to about 30,000 times its real size). (Center and botttom) the varying shapes of different bacteria.

Bacteria are responsible for many human diseases ranging from the relatively minor – for example, a boil or infected finger – to the potentially lethal such as CHOLERA, PLAGUE or TUBERCULOSIS. Infectious bacteria enter the body through broken skin or through its orifices: by nose and mouth into the lungs or intestinal tract; by the URETHRA into the URINARY TRACT and KIDNEY; by the VAGINA into the UTERUS and FALLOPIAN TUBES. Harmful bacteria then cause disease by producing poisonous ENDOTOXINS or EXOTOXINS, and by provoking INFLAMMATION in the tissues – for example ABSCESS or cellulitis. Many, but not all, bacterial infections are communicable – namely, spread from host to host. For example, tuberculosis is spread by airborne droplets, produced by coughing.

In scientific research and in hospital laboratories, bacteria are cultured in special nutrients. They are then killed, stained with appropriate chemicals and prepared for examination under a MICROSCOPE. Among the staining procedures is one first developed in the late 19th century by Christian Gram, a Danish physician. His GRAM’S STAIN enabled bacteria to be divided into those that it turns blue – gram positive – and those that it turns red – gram negative. This straightforward test, still used today, helps to identify many bacteria and is a guide to which ANTIBIOTICS might be effective: for example, gram-positive bacteria are usually more susceptible to penicillin than gram-negative organisms.

Infections caused by bacteria are commonly treated with antibiotics, which were widely introduced in the 1950s. However, the conflict between science and harmful bacteria remains unresolved, with the overuse and misuse of antibiotics in medicine, veterinary medicine and the animal food industry contributing to the evolution of bacteria that are resistant to antibiotics. (See also MICROBIOLOGY.)

Bacterial Meningitis

see MENINGITIS.

Bactericide

Anything which kills bacteria; the term is, however, usually applied to drugs and antiseptics which do this. Hence bactericidal.

Bacteriology

See MICROBIOLOGY.

Bacteriophage

A VIRUS which invades a BACTERIUM. Containing either single-stranded or double-stranded DNA or RNA, a particular phage generally may infect one or a limited number of bacterial strains or species. After infection, once phage nucleic acid has entered the bacterium, a cycle may result whereby the bacteria are programmed to produce viral components, which are assembled into virus particles and released when the bacteria lyse (disintegrate). Other (temperate) phages induce a non-lytic, or lysogenic, state, in which phage nucleic acid integrates stably into, and replicates with, the bacterial chromosome. This relationship can revert to a lytic cycle and production of new phages. In the process the phage may carry small amounts of donor bacterial DNA to a new host: the production of diphtheria toxin by Corynebacterium diphtheriae and of erythrogenic toxin by Streptococcus pyogenes are well-known examples of this effect. Phages have been used in experimental treatment of certain rare metabolic disorders in the hope that they will carry into body cells the enzyme or other chemical which is missing in the patient.

Bacteriostatic

A term applied to substances that stop bacterial growth and cell division.

Bacterium

See BACTERIA.

Bacteriuria

The presence of unusual bacteria in the urine, usually a sign of infection in the kidneys, bladder or urethra. Normal urine usually contains some harmless bacteria; however, if bacterial numbers in a cleanly caught mid-stream specimen exceed 10,000 in each millilitre, that is abnormal. Investigation is necessary to find a cause and start treatment if necessary.

Patients found to have bacteriuria on SCREENING may never have consulted a doctor but nearly all have a few symptoms, such as frequency or urgency – so-called ‘covert bacteriuria’.

Men have longer urethras and fewer urinary tract infections (UTIs) than women. Risk factors include diabetes mellitus, pregnancy, impaired voiding and genito-urinary malformations. Over 70 per cent of UTIs are due to E. coli, but of UTIs in hospital patients, only 40 per cent are caused by E. coli.

Treatment Patients should be encouraged to drink plenty of water, with frequent urination. Specific antibiotic therapy with trimethoprim, amoxycillin or another suitable antibiotic may be needed. Some patients, especially young children, may need imaging of the kidney, ureter and bladder by ultrasound or other methods, in case their infection is due to a structural abnormality of one of those tissues.

Bacteroides

A type of gram-negative (see GRAM’S STAIN), anaerobic, rod-like bacteria. They are generally non-motile and usually found in the alimentary and urogenital tracts of mammals. Often present in the mouth in association with periodontal disease (see TEETH, DISEASES OF).

Bagassosis

An industrial lung disease occurring in those who work with bagasse, which is the name given to the broken sugar cane after sugar has been extracted from it. Bagasse, which contains 6 per cent silica, is used in board-making. The inhalation of dust causes an acute lung affection, and subsequently in some cases a chronic lung disease. (See ALVEOLITIS.)

BAL

BAL is the abbreviation for British Anti-Lewisite. (See DIMERCAPROL.)

Balance

The ability to balance is essential for a person to stand, walk and run. Maintaining this ability is a complex exercise of coordination dependent on the brain, sensory and motor nerves, and joints. Nerves send a regular supply of information to the brain about the positions of various parts of the body, and it responds with relevant instructions to the motor parts of the body. Eyes, the inner ear, skin and muscles all provide information. The cerebellum (part of the brain) collates all the information and initiates action. Balance may be affected by disorders in the balancing mechanism of the inner EAR (semicircular canals) such as MÉNIÈRE’S DISEASE, and inflammation of the labyrinth (labyrinthitis). Infection of the middle ear, such as OTITIS MEDIA, can also disturb the ability to balance, sometimes accompanied by dizziness (VERTIGO). If the cerebellum is affected by disease – a tumour or a stroke, for example – the result will be faulty muscular coordination leading to clumsiness and the inability to walk properly.

Balanitis

Inflammation of the GLANS PENIS. Acute balanitis is associated with allergic DERMATITIS and HERPES GENITALIS. Diabetics are at increased risk of non-specific secondary infections; if recurrent balanitis occurs, circumcision is sometimes advised.

Balantidiasis

A form of dysentery caused by a protozoon known as Balantidium coli – a common parasite in pigs, which are usually the source of infection. It responds to metronidazole.

Baldness

see ALOPECIA.

Ballottement

The technique of examining a fluid-filled part of the body for the presence of a floating object. For example, a fetus can be pushed away by a finger inside the mother’s vagina. The fetus floats away from the examining finger and then bounces back on to it.

BAN

see BRITISH APPROVED NAMES.

Bandages

Pieces of material used to support injured parts or to retain dressings in position. They come in various forms including elastic materials and plaster of Paris.

For more detailed information about bandaging the reader is referred to First Aid Manual, the authorised manual of the St John’s Ambulance Association, St Andrew’s Ambulance Association and British Red Cross Society. (See www.redcross.org.uk)

Barany’s Test

A test performed by ENT surgeons (otorhinolaryngologists) to test the efficiency of the balancing mechanism (the vestibular apparatus) by introducing hot or cold air or water into the ear canal.

Barber’s Itch

see SYCOSIS.

Barbiturates

A group of drugs which depress the CENTRAL NERVOUS SYSTEM by inhibiting the transmission of impulses between neurons (see NEURON(E)). Thus they cause drowsiness or unconsciousness (depending on dose), reduce the cerebral metabolic rate for oxygen, and depress respiration. Their use as sedatives and hypnotics has largely been superseded by more modern drugs which are safer and more effective. Some members of this group of drugs – for instance, phenobarbitone – have selective anticonvulsant properties and are used in the treatment of GRAND MAL convulsions and STATUS EPILEPTICUS (see EPILEPSY). The short-acting drugs thiopentone and methohexitone are widely used to induce general ANAESTHESIA. (See also DEPENDENCE.)

Barium Sulphate

A radio-opaque white powder used in X-ray examinations of the stomach and gastrointestinal tract. The barium sulphate may be swallowed to enable the oesophagus, stomach and small and large intestines to be assessed for disorders such as ulceration, tumours, DIVERTICULAR DISEASE and polyps. It may also be inserted into the RECTUM or descending COLON by enema to investigate for possible disease. These procedures are usually done after endoscopy examinations have been carried out.

Baroreceptor

Specialised nerve ending which lines certain blood vessels and acts as a stretch receptor in the carotid sinus, aortic arch, atria, pulmonary veins and left ventricle. Increased pressure in these structures increases the rate of discharge of the baroreceptors. This information is relayed to the medulla and is important in the control of blood pressure.

Barrier Creams

Substances, usually silicone-based, applied to the skin before work to prevent damage by irritants. They are also used in medicine – for the prevention of bedsores and napkin rashes, for example.

Barrier Nursing

The nursing of a patient suffering from an infectious disease in such a way that the risk of their passing on the disease to others is reduced. Thus, precautions are taken to ensure that all infective matter – such as stools, urine, sputum, discharge from wounds, and anything that may be contaminated by such infective matter (e.g. nurses’ uniforms, bedding and towels) – is so treated that it will not convey the infection. (see NURSING.)

Bartholin’s Glands

Two small glands opening either side of the external vaginal orifice. Their secretions help to lubricate the vulva, when a woman is sexually aroused. The glands may become infected and very painful; sometimes an ABSCESS develops when local surgery is required. Otherwise antibiotics, analgesics and warm baths are usually effective.

Basal Cell Carcinoma

The most common form of skin cancer. Its main cause is long-term exposure to ultraviolet light, usually from the sun; most tumours develop on exposed sites, chiefly the face and neck. It grows very slowly, often enlarging with a raised, pearly edge, and the centre may ulcerate (rodent ulcer). It does not metastasise (see METASTASIS) and can be cured by surgical excision or RADIOTHERAPY. Small lesions can also be successfully treated by curettage and cauterisation (see ELECTROCAUTERY), LASER treatment or CRYOSURGERY. If the diagnosis is uncertain, a biopsy and histological examination should be done.

Basal Ganglion

GREY MATTER near the base of the cerebral hemispheres, consisting of the corpus striatum (caudate nucleus and lenticular nucleus [globus pallidus and putamen]), claustrum, and amygdaloid nucleus (see BRAIN). The basal ganglia are involved in the subconscious regulation of voluntary movement, and disorders in this region cause DYSKINESIAS.

Basal Metabolism

see METABOLISM.

Basilic Vein

The prominent vein which runs from near the bend of the elbow upwards along the inner side of the upper arm.

Basophilia

The blueish appearance under the microscope of immature red blood corpuscles when stained by certain dyes. This appearance, with the blue areas collected in points, is seen in lead poisoning and the condition is called punctate basophilia. The term basophilia may also mean an increase in the numbers of basophil cells in the blood.

Bat Ears

The term commonly applied to prominent ears. The condition may be familial, but this is by no means the rule. In the first few months of life it may be possible to correct bat ears with appropriate splints but in later life, if the condition is an embarrassment, surgery (otoplasty) may be advised (see www.bapras.org.uk and www.earbuddies.co.uk).

Bather’s Itch

Bather’s itch, also called schistosome DERMATITIS, is the term given to a blotchy rash on the skin occurring in those bathing in water which is infested with the larvae of certain trematode worms known as schistosomes (see SCHISTOSO-MIASIS). The worm is parasitic in snails. The skin rash is caused by penetration of the skin by the free-swimming larval cercaria. Bather’s itch is common in many tropical and subtropical parts of the world.

BCG Vaccine

BCG (Bacillus Calmette-Guérin) vaccine, which was first introduced in France in 1908, is the only vaccine that has produced significant immunity against tuberculosis (TB) and at the same time has proved safe enough for use in humans. BCG vaccination is usually considered for the following groups of people: (1) Unvaccinated immigrants from countries with a high prevalence of TB (2) Children and newborn infants with parents or grandparents from Group 1 (3) Infants living in areas with a high TB incidence (more than 40 cases per 100,000 people) (4) Students, including those in teacher training colleges (5) Health workers, such as nurses and laboratory scientists, and others likely to be exposed to infection in their work (6) Veterinary workers who handle animals susceptible to TB (7) Household contacts aged under 36 of people known to have active lung TB (8) Those aged under 16 staying for more than 3 months with local people in high risk countries. The vaccine cannot be used in those with untreated cancers or who are HIV positive, have a positive skin test for TB or are pregnant.

A pre-vaccination skin test, called a tuberculin test, is necessary in all persons aged over 6 years (except children regarded as high risk), and only those with negative tuberculin reactions are vaccinated. This is because those with a positive test have previously encountered the TB bacillus so are likely to be immune to infection (or of course they have active TB). Complications are few and far between. A local reaction at the site of vaccination usually occurs between two and six weeks after vaccination, beginning as a small papule that slowly increases in size. It may produce a small ulcer. This heals after around two months, leaving a small scar. (see IMMUNITY; TUBERCULIN.)

BDA

see BRITISH DENTAL ASSOCIATION.

Beclomethasone Dipropionate

A CORTICOSTEROID used in an aerosol inhaler or as a powder inhalation. It must be used regularly for its best effect. Unlike corticosteroids taken by mouth, inhaled forms are much less likely to suppress adrenal-gland activity and have fewer side-effects, provided an excessive dose is avoided.

Bed Bath

A procedure for thoroughly washing a patient who is confined to bed. It helps to maintain a healthy skin, especially over pressure-points such as elbows, buttocks and heels. An invaluable preventive measure against the development of bed sores (see ULCER).

Bed-Blocking

The term ‘bed-blockers’ is derogatory and should not be used. It implies the continued occupation of a hospital bed by patients who are fit to be discharged but cannot go home, usually because they need further care in a nursing home or in a community setting that cannot be arranged because of lack of suitable facilities and/or funding. Bed-blocking has become a common phenomenon in the NHS, particularly in the winter. The result is that patients who need inpatient care cannot always be admitted.

Bed Bug

Bed bug, or Cimex lectularius, is a wingless, blood-sucking insect, parasitic on humans. It is a flat, rusty-brown insect, 5 mm long and 3 mm wide, which has an offensive, never-forgotten smell and cannot fly. The average life is 3–6 months, but it can live for a year without food. The bed bug remains hidden during the day in cracks in walls and floors, and in beds. It does not transmit any known disease. Eggs hatch out into larvae in 6–10 days, which become adult within about 12 weeks. A temperature of 44 °C kills the adult in an hour. Various agents have been used to disinfect premises, such as sulphur dioxide, ethylene oxide mixed with carbon dioxide, hydrogen cyanide and heavy naphtha, but insecticide is the most effective disinfecting agent. Increasing air travel has led recently to an increase in the presence of the insect in the developed world.

Bedpan

A container made of metal, fibre or plastic into which a person confined to bed can defaecate and, in the case of a female, urinate. Men use a urinal – a flask-shaped container – to urinate. Hospitals have special cleaning and sterilising equipment for bedpans. They are much less used than in the past because patients are encouraged to be mobile as soon as possible, and also because bedside commodes are preferred where this is practical.

Bed Sores

see ULCER.

Bed-Wetting

see ENURESIS; NOCTURNAL ENURESIS.

Bee Stings

see BITES AND STINGS.

Behaviour Therapy

A form of psychiatric treatment based on learning theory. Symptoms are considered to be conditioned responses, and treatment is aimed at removing them, regardless of the underlying diagnosis. Desensitisation, operant conditioning, and aversion therapy are examples of behaviour therapy. (see MENTAL ILLNESS and COGNITIVE BEHAVIOUR THERAPY.)

Behçet’s Syndrome

An autoimmune syndrome characterised by mouth and genital ulceration, UVEITIS and ARTHROPATHY. THROMBOPHLEBITIS is a common complication, and involvement of the central nervous system may occur.

Belching

see ERUCTATION.

Belladonna Poisoning

Atropa belladonna (deadly nightshade) is a relatively rare plant and severe poisoning is not common. The berries, which are black, ripen from August to October and are the most commonly ingested part of the plant. However, all parts of the plant are toxic. The berries contain ATROPINE and other unidentified ALKALOIDS, the leaves HYOSCINE and atropine, and the roots hyoscine. All these alkaloids have an ANTICHOLINERGIC effect which may cause a dry mouth, dilated pupils with blurred vision, TACHYCARDIA, HALLUCINATIONS and PYREXIA. There may also be ATAXIA, agitation, disorientation and confusion. In severe cases there may be CONVULSIONS, COMA, respiratory depression and ARRHYTHMIAS. Clinical effects may be delayed in onset for up to 12 hours, and prolonged for several days.

Bell’s Palsy

Bell’s palsy, or idiopathic facial nerve palsy, refers to the isolated paralysis of the facial muscles on one or both sides. The cause is often unclear, though damage to the seventh cranial or FACIAL NERVE, possibly of viral origin, is thought likely in most cases. Rare causes include mastoiditis (see EAR, DISEASES OF), LYME DISEASE and HYPERTENSION. Occurring in both sexes at any age, it presents with a facial pain on the affected side, followed by an inability to close the eye or smile. The mouth appears to be drawn over to the opposite side, and fluids may escape from the angle of the mouth. Lines of expression are flattened and the patient is unable to wrinkle the brow.

Treatment Many patients recover without treatment, but oral steroids, if started early, increase the rate of recovery. This usually starts after two or three weeks and is complete within three months. Permanent loss of function with facial contractures occurs in about 5 percent of patients. Recurrence of Bell’s palsy is unusual.

B Endorphin

A naturally occurring painkiller which is produced by the PITUITARY GLAND as part of a prohormone (pre-pro-opianomelanocortin). It is an agonist at opioid receptors, and its release is stimulated by pain and stress. (See ENDORPHINS.)

Bends

see COMPRESSED AIR ILLNESS.

Benign

Not harmful. Used especially to describe tumours that are not malignant – that is, they do not spread to other parts of the body.

Bennett’s Fracture

Bennett’s fracture – so-called after an Irish surgeon, Edward Hallaran Bennett (1837–1907) – is a longitudinal fracture of the first metacarpal bone in the wrist, which also involves the carpo-metacarpal joint.

Benzedrine

Proprietary name for amphetamine sulphate (see AMPHETAMINES).

Benzhexol

One of the ANTIMUSCARINIC group of drugs used to treat PARKINSONISM. Acting by correcting the relative central cholinergic excess resulting from DOPAMINE deficiency, the drug has a moderate effect, reducing tremor and rigidity but with little action on BRADYKINESIA. It has a SYNERGISTIC effect when used with LEVODOPA and is useful in reducing SIALORRHOEA. Valuable in treating cases of Parkinsonian side-effects occurring with certain other drugs. Tardive DYSKINESIA is not improved and may be made worse.

There are few significant differences between the various antimuscarinic drugs available, but some patients may tolerate one drug better than another or find that they need to adjust their drug regimen in relation to food.

Benzocaine

Weak local anaesthetic found in some throat lozenges, creams and gels. It may cause allergic hypersensitivity.

Benzodiazepines

A large family of drugs used as HYPNOTICS, ANXIOLYTICS, TRANQUILLISERS, ANTICONVULSANTS, in premedication before anaesthesia, and for intravenous sedation, usually before performing an uncomfortable procedure such as endoscopy. Short-acting varieties are used as HYPNOTICS; longer-acting ones as hypnotics and TRANQUILLISERS. Those with high lipid solubility act rapidly if given intravenously. For example, diazepam is used as a first line treatment to stop an epileptic fit.

Benzodiazepines have advantages over other sedatives by diminishing anxiety rather than being generally sedating. They are safer in overdose. Unfortunately they may cause aggression, amnesia, excessive sedation and, in the elderly, confusion. Those which are longer acting may produce a hangover effect, and dependence is now well recognised, so they should not be prescribed for more than a few weeks. Commonly used benzodiazepines include nitrazepam, flunitrazepam (a controlled drug), loprazolam, temazepam (a controlled drug) and chlormethiazole, the last normally confined to the elderly. All benzodiazepines should be used sparingly because of the risk of DEPENDENCE.

Benzothiadiazines

see THIAZIDES.

Benzyl Benzoate

An emulsion that was widely used as a treatment for SCABIES but is less effective and more irritant than newer scabicides. It is not advised for use in children.

Benzylpenicillin

see PENICILLIN.

Bereavement

The normal mental state associated with the death of a loved one, and the slow coming to terms with that death. The well-recognised stages of the bereavement reaction are: denial, bargaining, anger and acceptance. If bereavement symptoms are severe or prolonged, expert counselling may help. Bereavement-like symptoms may occur after divorce, retirement or other life-changing experiences.

Beriberi

Beriberi (Singhalese: beri = extreme weakness.) Formerly a major health problem in many Asian countries, beriberi is a nutritional deficiency disease resulting from prolonged deficiency of the water-soluble vitamin, THIAMINE (vitamin B1). A major public-health problem in countries where highly polished rice constitutes the staple diet, beriberi also occurs sporadically in alcoholics (WERNICKE’S ENCEPHALOPATHY) and in people suffering from chronic malabsorptive states. Clinical symptoms include weakness, paralysis, especially the hands and feet (associated with sensory loss, particularly in the legs), and ‘burning sensations’ in the feet (dry beriberi). Alternatively, it is accompanied by oedema, palpitations and a dilated heart (wet beriberi). Treatment consists of large doses of vitamin B1 – orally or intramuscularly; a diet containing other vitamins of the B group; and rest.

Infantile beriberi This is the result of maternal thiamine deficiency; although the mother is not necessarily affected, the breast-fed baby may develop typical signs (see above). Optic and third cranial, and recurrent laryngeal nerves may be affected; encephalopathy can result in convulsions, coma and death.

Berylliosis

A disease of the lungs caused by the inhalation of particles of beryllium oxide.

Beta Adrenoceptor

see ADRENERGIC RECEPTORS.

Beta-Adrenoceptor-Blocking Drugs (Beta Blockers)

These drugs interrupt the transmission of impulses (messages) across nerve cells (neurons). In the HEART these are called beta1 (cardioselective) receptors. Another type – beta2 (non-cardioselective) receptors – is sited in the airways, blood vessels, and organs such as the eye, liver and pancreas. Cardioselective beta blockers act primarily on beta1 receptors, whereas non-cardioselective drugs act on both varieties. (The neurotransmissions interrupted at the betareceptor sites through the body by the beta blockers are initiated in the ADRENAL GLAND: this is why these drugs are sometimes described as beta-adrenergic-blocking agents.)

They work by blocking the stimulation of beta adrenergic receptors by the neurotransmitters adrenaline and noradrenaline, which are produced at the nerve endings of that part of the SYMPATHETIC NERVOUS SYSTEM – the autonomous (involuntary) network – which facilitates the body’s reaction to anxiety, stress and exercise – the ‘fear and flight’ response.

Beta1 blockers reduce the frequency and force of the heartbeat; beta2 blockers prevent vasodilation (increase in the diameter of blood vessels), thus influencing the patient’s blood pressure. Beta1 blockers also affect blood pressure, but the mechanism of their action is unclear. They can reduce to normal an abnormally fast heart rate so the power of the heart can be controlled: this reduces the oxygen requirements of the heart with an advantageous knock-on effect on the respiratory system. These are valuable therapeutic effects in patients with ANGINA or who have had a myocardial infarction (heart attack – see HEART, DISEASES OF), or who suffer from HYPERTENSION. Beta2 blockers reduce tremors in muscles elsewhere in the body which are a feature of anxiety or the result of THYROTOXICOSIS (an overactive thyroid gland). Non-cardioselective blockers also reduce the abnormal pressure caused by the increase in the fluid in the eyeball that characterises GLAUCOMA.

Many beta-blocking drugs are now available; minor therapeutic differences between them may influence the choice of a drug for a particular patient. Among the common drugs are:


	Primarily cardioselective

	Non-cardioselective


	Acebutolol

	Labetalol


	Atenolol

	Nadolol


	Betaxolol

	Oxprenolol


	Celiprolol

	Propranolol


	Metoprolol

	Timolol




These powerful drugs have various side-effects and should be prescribed and monitored with care. In particular, people who suffer from asthma, bronchitis or other respiratory problems may develop breathing difficulties. Long-term treatment with beta blockers should not be suddenly stopped, as this may precipitate a severe recurrence of the patient’s symptoms – including, possibly, a sharp rise in blood pressure. Gradual withdrawal of medication should mitigate untoward effects.

Betamethasone

A CORTICOSTEROID which has an action comparable to that of PREDNISOLONE, but in much lower dosage. In the form of betamethasone valerate it is used as an application to the skin as an ointment or cream.

Betatron

see RADIOTHERAPY.

Bevacizumab

see MONOCLONAL ANTIBODY DRUGS.

Bezoar

A mass of ingested foreign material found in the stomach, usually in children or people with psychiatric illnesses. It may cause gastric obstruction and require surgical removal. The commonest type consists of hair and is known as a trichobezoar.

Bias

A statistical term describing a systematic influence which leads to consistent over- or underestimation of a true value. For example, if a researcher is studying the effects of two different drugs on the same disease and personally favours one, unless they have been ‘blinded’ to which patient is receiving which treatment, they may unwittingly cause bias in the results by regarding those treated with their preferred drug as being healthier.

Bicarbonate of Soda

Also known as baking soda. Bicarbonate of soda is an alkali, sometimes used as a home remedy for indigestion or for soothing insect bites.

Biceps

A term used for a muscle that has two heads. The biceps femoris flexes the knee and extends the hip, and the biceps brachii supinates the forearm and flexes the elbow and shoulder.

Bicuspid

Having two cusps. The premolars are bicuspid teeth, and the mitral valve of the HEART is a bicuspid valve.

Bifid

Split into two parts.

Bifocal Lens

A spectacle lens in which the upper part is shaped to assist distant vision and the lower part is for close work such as reading.

Bifurcation

The point at which a structure (for example, a blood vessel) divides into two branches.

Biguanides

Biguanides are a group of drugs, of which METFORMIN is the only one available for treatment, used to treat non-insulin-dependent diabetics who are overweight, when strict dieting and treatment with SULPHONYLUREAS have failed. Metformin acts mainly by reducing GLUCONEOGENESIS and by increasing the rate at which the body uses up glucose. Hypoglycaemia (low blood sugar) is unusual, unless taken in overdose. Side-effects such as anorexia, nausea, vomiting and transient diarrhoea are common initially and may persist, particularly if large doses are taken. Metformin should not be given to patients with renal failure, in whom there is a danger of inducing lactic acidosis. (See also DIABETES MELLITUS.)

Bilateral

Occurring on both sides of the body.

Bile

A thick, bitter, greenish-brown fluid produced in the liver and stored in the gall-bladder (see LIVER). Consisting of water, mucus, bile pigments including BILIRUBIN, and various salts, it is discharged through the bile ducts into the intestine a few centimetres below the stomach. This discharge is increased shortly after eating, and again a few hours later. It helps in the digestion and absorption of food, particularly fats, and is itself reabsorbed, passing back through the blood into the liver. Obstruction of the bile ducts, for example by a tumour, leads to a build-up of bile in the blood and deposition in the tissues (JAUNDICE). The skin becomes greenish-yellow, while the stools become grey or white and the urine dark. Vomiting of bile is a sign of intestinal obstruction, but may occur in any case of persistent retching or vomiting, and should be fully investigated.

Bile Duct

The channel running from the gall-bladder (see LIVER) to the DUODENUM; carries BILE.

Bilharziasis

Bilharziasis is another name for SCHISTOSOMIASIS.

Biliary Colic

Severe pain caused by the attempted (and sometimes successful) expulsion of a gall-stone from the gall-bladder via the BILE DUCT. The pain, which is felt in the upper right corner of the abdomen, may last for an hour or more. Strong ANALGESICS are required to subdue the pain and the patient may need hospital admission for examination and eventual surgery. Attacks may recur, and the pain is sometimes mistakenly diagnosed as signalling a heart attack.

Bilirubin

The chief pigment in human BILE. It is derived from HAEMOGLOBIN, which is the red pigment of the red blood corpuscles. The site of manufacture of bilirubin is the RETICULOENDOTHELIAL system. When bile is passed into the intestine from the gall-bladder (see LIVER), part of the bilirubin is converted into stercobilin and excreted in the FAECES. The remainder is reabsorbed into the bloodstream, and of this portion the bulk goes back to the liver to be re-excreted into the bile, whilst a small proportion is excreted in the urine as urobilinogen.

Binaural

Relating to both ears.

Binocular

Relating to both eyes. Binocular vision involves focusing on an object with both eyes simultaneously and is important in judging distance.

Binovular Twins

Twins who result from the fertilisation of two separate ova. (See MULTIPLE BIRTHS.)

Bio-Availability

Bio-availability refers to the proportion of a drug reaching the circulation after a dose or doses have been given. The most important factor is first-pass metabolism – that is, destruction of all or part of the drug in either the intestine or the liver before it can get into the blood stream generally. Many fat-soluble drugs such as BETA-ADRENOCEPTOR-BLOCKING DRUGS (BETA BLOCKERS), some tricyclic ANTI-DEPRESSANTS, and various opiate ANALGESICS are severely affected. Food may affect bioavailability by modifying gastric emptying, thus slowing drug absorption. Ingested calcium may combine with drugs such as tetracyclines, further reducing their absorption.

Biofeedback

A technique in which a noise or sight stimulus follows on from a physiological response. Thus, a person’s ELECTROCARDIOGRAM may be monitored, and a signal passed back to him or her indicating their heart rate: for example, a red light if the rate is between 50 and 60 beats a minute; a green light if it is between 60 and 70 a minute. Once the person has learned to discriminate between these two rates, he or she can learn to control the heart rate. How this is learned is not clear, but by utilising biofeedback some subjects can control heart rate and blood pressure, relax spastic muscles, bring migraine under control and even help relieve constipation.

Biological Warfare

The use of living organisms – or infectious agents derived from them – to disable or kill men, animals or plants in the pursuit of war. Such warfare, along with chemical warfare, was condemned in 1925 by the Geneva Convention, and the United Nations has endorsed this policy. Even so, some countries have experimented with possible biological agents, including those causing ANTHRAX and BOTULISM, with the intention of delivering them by land, sea or water-based missiles. These developments have prompted other countries to search for ways of annulling the lethal consequences of biological warfare (see BIOTERRORISM).

Biomechanical Engineering

The joint utilisation of engineering and biological knowledge to illuminate normal and abnormal functions of the human body. Blood flow, the reaction of bones and joints to stress, the design of kidney dialysis machines, and the development of artificial body parts are among the practical results of this collaboration.

Biopsy

Biopsy means the removal and examination of tissue from the living body for diagnostic purposes. For example, a piece of a tumour may be cut out and examined under a microscope or by special chemical stains to determine whether it is cancerous.

Bioterrorism

Terror attacks on civilian communities using biological agents such as ANTHRAX and SMALLPOX. Particular problems in detecting and handling attacks are the time lags between exposure of a population to dangerous agents and the onset of victims’ symptoms, and the fact that early symptoms might initially be taken as the result of a naturally occurring disease. Management of any biological attack must depend on systems already in place for managing new diseases, new epidemics or traditional diseases. The effectiveness of public-health surveillance varies widely from country to country, and even advanced economies may not have the staff and facilities to investigate anything other than a recognised epidemic. As attacks might well occur without warning, tackling them could be a daunting task. Intelligence warnings about proposed attacks might, however, allow for some preventive and curative measures to be set up. Medical experts in the US believe that deployment of existing community disaster teams working to pre-prepared plans, and the development of specially trained strike teams, should cut the numbers of casualties and deaths from a bioterrorist attack. Nevertheless, bioterrorism is an alarming prospect.

Biotin

One of the dozen or so vitamins included in the vitamin B complex. It is found in liver, eggs and meat, and also synthesised by bacteria in the gut. Absorption from the gut is prevented by avidin, a constituent of egg-white. The daily requirement is small: a fraction of a milligram daily. Gross deficiency results in disturbances of the skin, a smooth tongue and lassitude. (See APPENDIX 5: VITAMINS.)

Bipolar Disorder

A type of mental illness typified by mood swings between elation (mania) and depression (see MENTAL ILLNESS).

Bird Fancier’s Lung

Also known as pigeon breeder’s lung, this is a form of extrinsic allergic ALVEOLITIS (inflammation of the fine structures in the lungs) resulting from sensitisation to birds. In bird fanciers, skin tests sometimes show sensitisation to birds’ droppings, eggs, protein and serum, even through there has been no evidence of any illness.

Birth Canal

The passage that extends from the neck of the womb (UTERUS), known as the CERVIX, to the opening of the VAGINA. The baby passes along this passage during childbirth.

Birth Control

see CONTRACEPTION.

Birth Defects

see CONGENITAL.

Birth Marks

Birth marks are of various kinds; the most common are port-wine marks (see NAEVUS). Pigment spots are found, very often raised above the skin surface and more or less hairy, being then called moles (see MOLE).

Birth Pool

A pool of warm water in which a woman can give birth to her baby. The infant is delivered into the water. The method was introduced during the 1980s and is claimed to make delivery less painful and upsetting.

Birth Rate

This means the number of babies born per 1000 persons (as opposed to fertility rate which is the number of babies born per 1000 women aged 15–44). In 2007, the UK rate was 12.6, representing 770,700 live births; about 40 per cent were outside marriage. Overall, total fertility is rising slowly, having reached its lowest point in 2001 (see FERTILITY RATE). Of the E&W babies, 22,512 were born to women over 40, double the number of ten years previously. In the UK (excluding Northern Ireland), 212,202 legal abortions were performed in 2007 under the Abortion Act 1967.

Bisacodyl

Bisacodyl is a laxative which acts by stimulation of the nerve endings in the colon by direct contact with the mucous lining.

Bisexual

Having the qualities of both sexes. The term is used to describe people who are sexually attracted to both men and women.

Bismuth

Various bismuth chelates and complexes such as sucralfate, effective in healing gastric and duodenal ulcers, are available. They may act by a direct toxic effect on gastric HELICOBACTER PYLORI, or by stimulating mucosal PROSTAGLANDIN or bicarbonate secretion. Healing tends to be longer than with H-RECEPTOR ANTAGONISTS and relapse still occurs. New regimens are being developed involving co-administration with antibiotics. ENCEPHALOPATHY, described with older, high-dose bismuth preparations, has not been reported.

Bisphosphonates

Bisphosphonates, which include alendronic acid, risedronate sodium and isodium etidronate, are a group of drugs used mainly in the treatment of PAGET’S DISEASE OF BONE and in the prevention and treatment of osteoporosis (see BONE, DISORDERS OF). Their advantage over CALCITONIN (which has to be given by subcutaneous or intramuscular injection) is that they can be taken by mouth. They act by reducing the increased rate of bone turnover that happens with the disease.

Bites and Stings

Animal bites are best treated as puncture wounds and simply washed and dressed. In some cases ANTIBIOTICS may be given to minimise the risk of infection, together with TETANUS toxoid if appropriate. Should RABIES be a possibility, then further treatment must be considered. Bites and stings of venomous reptiles, amphibians, scorpions, snakes, spiders, insects and fish may result in clinical effects characteristic of that particular poisoning. In some cases specific ANTIVENOMS may be administered to reduce morbidity and mortality.

Many snakes are non-venomous (e.g. pythons, garter snakes, king snakes, boa constrictors) but may still inflict painful bites and cause local swelling. Most venomous snakes belong to the viper and cobra families and are common in Asia, Africa, Australia and South America. Victims of bites may experience various effects including swelling, PARALYSIS of the bitten area, blood-clotting defects, PALPITATIONS, respiratory difficulty, CONVULSIONS and other NEUROTOXIC and cardiac effects. Victims should be treated as for shock – that is, kept at rest, kept warm, and given oxygen if required, but nothing by mouth. The bite site should be immobilised but a TOURNIQUET must not be used. All victims require prompt transfer to a medical facility. When appropriate and available, antivenoms should be administered as soon as possible.

Similar management is appropriate for bites and stings by spiders, scorpions, sea-snakes, venomous fish and other marine animals and insects.

Bites and stings in the UK The adder (Vipera berus) is the only venomous snake native to Britain; it is a timid animal that bites only when provoked. Fatal cases are rare, with only 14 deaths recorded in the UK since 1876, the last of these in 1975. Adder bites may result in marked swelling, weakness, collapse, shock, and in severe cases HYPOTENSION, non-specific changes in the electrocardiogram and peripheral leucocytosis. Victims of adder bites should be transferred to hospital even if asymptomatic, with the affected limb being immobilised and the bite site left alone. ANAPHYLAXIS should be treated with adrenaline (epinephrine). Local incisions, suction, tourniquets, ice packs or permanganate must not be used. Hospital management may include use of a specific antivenom, European viper venom antiserum. Information on antivenom for foreign snakes, spiders and scorpions is available in the UK on 0151 708 9393.

The weever fish is found in the coastal waters of the British Isles, Europe, the eastern Atlantic, and the Mediterranean Sea. It possesses venomous spines in its dorsal fin. Stings and envenomation commonly occur when a bather treads on the fish. The victim may experience localised, increasing pain over two hours. As the venom is heat-labile, immersing the affected area in water at approximately 40 °C (uncomfortably hot but not scalding) for 30 minutes should ease the pain. Cold applications will worsen the discomfort. Simple ANALGESICS and ANTIHISTAMINES may be given.

If stung by a jellyfish, the best option is to lift off any tentacles sticking to the person’s skin (using gloves or tweezers) and apply an ice pack or bicarbonate of soda – but not vinegar or suntan lotions which may make things worse.

Bees, wasps and hornets are insects of the order Hymenoptera and the females possess stinging apparatus at the end of the abdomen. Stings may cause local pain and swelling but rarely cause severe toxicity. ANAPHYLACTIC reactions can occur in sensitive individuals, and may be fatal. Deaths caused by upper-airway blockage as a result of stings in the mouth or neck regions are reported. In victims of stings, the sting should be removed as quickly as possible by flicking, scraping or pulling. The site should be cleaned. ANTIHISTAMINES and cold applications may bring relief. For ANAPHYLACTIC reactions ADRENALINE, by intramuscular injection, may be required.

Black Death

An old name for PLAGUE.

Blackheads

see ACNE.

Blackwater Fever

Blackwater Fever caused by rapid breakdown of red blood cells (acute intravascular haemolysis), with resulting kidney failure as the breakdown products block the vessels serving the kidney filtration units (see KIDNEYS).

The complication is frequently fatal, being associated with HAEMOGLOBINURIA, JAUNDICE, fever, vomiting and severe ANAEMIA. In an extreme case, the patient’s urine appears black. Tender enlarged liver and spleen are usually present. The disease is triggered by quinine usage at subtherapeutic dosage in the presence of P. falciparum infection, especially in the nonimmune individual. Now that quinine is rarely used for prevention of this infection (it is reserved for treatment), blackwater fever has become very unusual. Treatment is as for severe complicated P. falciparum infection with renal impairment; dialysis and blood transfusion are usually indicated. When inadequately treated, the mortality rate may be over 40 per cent but, with satisfactory intensive therapy, this should be reduced substantially.

Bladder, Diseases of

see URINARY BLADDER, DISEASES OF and GALLBLADDER, DISEASES OF; see also URINE.

Bladders

Sacs formed of muscular and fibrous tissue and lined by a MUCOUS MEMBRANE, which is united loosely to the muscular coat so the sac can expand and contract easily. Bladders are designed to contain some secretion or excretion, and communicate with the exterior by a narrow opening through which their contents can be discharged. In humans there are two: the gall-bladder and the urinary bladder.

Gall-bladder This is situated under the liver in the upper part of the abdomen, and its function is to store the BILE, which it discharges into the intestine by the BILE DUCT. For further details, see LIVER.

Urinary bladder This is situated in the pelvis, in front of the last part of the bowel. In the full state, the bladder rises up into the abdomen and holds about 570 ml (a pint) of urine. Two fine tubes, called the ureters, lead into the bladder, one from each kidney; and the urethra, a tube as wide as a lead pencil when distended, leads from it to the exterior – a distance of 4 cm (1½ inches) in the female and 20 cm (8 inches) in the male. The exit from the bladder to the urethra is kept closed by a muscular ring which is relaxed every time urine is passed.

Bleeding

see HAEMORRHAGE and VENESECTION.

Blenorrhoea

An excessive discharge of mucus or slimy material from a surface, such as that of the eye, nose, bowel, etc. The word ‘catarrh’ is used with the same meaning, but also includes the idea of inflammation as the cause of such discharge.

Bleomycin

A cytotoxic antibiotic, obtained from Streptomyces verticillus, used to treat solid cancerous tumours of the upper part of the gut and genital tract, and lymphomas. Like other cytotoxic drugs it can have serious side-effects, and bleomycin may cause pulmonary fibrosis and skin pigmentation. (See CYTOTOXIC.)

Blepharitis

Inflammation of the eyelids. (See EYE, DISORDERS OF.)

Blepharospasm

see EYE, DISORDERS OF.

Blind Loop Syndrome

A disorder in which abnormal FAECES occur as a result of a redundant loop in the small INTESTINE. The loop obstructs the normal flow of the contents of the bowel, causing stagnation. The syndrome is characterised by light-yellow, smelly, fatty, bulky faeces. The patient suffers from tiredness, malaise and loss of weight. Previous abdominal surgery is sometimes the cause, but the condition can be inherited. Blockage of intestinal contents upsets the bowel’s normal bacterial balance and hinders the normal absorption of nutrients. Treatment is either with antibiotics or, if that fails, surgery.

Blindness

Total blindness is a simple inability to see light or form. Legal blindness is defined differently in different countries. In most of Europe and in North America, it is defined as having less than 6/60 (20/200) vision in the better eye despite correction with lenses. 6/60 means that the person concerned would have to be 6 feet away from something an ordinary person could see from 60 feet. In the UK, a very restricted field of vision (20° rather than 180°) would represent legal blindness even if acuity is better than 6/60

Partial sight has no statutory definition, but there are official guidelines for registering a person as partially sighted: generally these are a corrected visual acuity of 3/60 or less in the better eye with some contraction of the peripheral field, or better with gross field defects. In the UK more than 100,000 people are registered as legally blind and some 50,000 as partially sighted. The World Health Organisation has estimated that there are over 40 million binocularly blind people in the world. The causes of blindness vary with age and degree of development of the country. In Western society the commonest causes are glaucoma, diabetic retinopathy, other retinal diseases and senile cataract. (See also VISION.)

Any blind person, or his or her relatives, can obtain help and advice from the Royal National Institute for the Blind (www.rnib.org.uk).

Night blindness An inability to see in the dark. It can be associated with retinitis pigmentosa or vitamin A deficiency (see EYE, DISORDERS OF).

Blood, Diseases of

see ANAEMIA; LEUKAEMIA; LYMPHOMA; MYELO-MATOSIS; THROMBOSIS.

Blood

Blood consists of cells suspended in plasma. It circulates through the blood vessels, carrying oxygen and nutrients to the organs and removing carbon dioxide and other waste products for excretion. In addition, it is the vehicle by which hormones and other humoral transmitters reach their sites of action.

Composition The cells are red cells or corpuscles (ERYTHROCYTES), white cells (LEUCOCYTES and LYMPHOCYTES), and platelets.
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Red and white blood cells and platelets.

The red cells are biconcave discs with a diameter of 7.5μm. They contain haemoglobin – an iron-containing porphyrin compound, which takes up oxygen in the lungs and releases it to the TISSUES OF THE BODY.

The white cells are of various types, named according to their appearance. They can leave the circulation to wander through the tissues. They are involved in combating infection, wound healing, and rejection of invading foreign bodies such as bacteria. Pus consists of the bodies of dead white cells.

Platelets are the smallest cellular components and play an important role in blood clotting (see COAGULATION).

Erythrocytes are produced by the bone marrow in adults and have a life span of about 120 days. White cells are produced by the bone marrow and lymphoid tissue. Plasma consists of water, ELECTROLYTES and plasma proteins; it comprises 48–58 per cent of blood volume. Plasma proteins are produced mainly by the liver and by certain types of white cells. Blood volume and electrolyte composition are closely regulated by complex mechanisms involving the KIDNEYS, ADRENAL GLANDS and HYPOTHALAMUS.

Blood Bank

A department in which blood products are prepared, stored and tested before transfusion into patients.

Blood Brain Barrier

A functional, semi-permeable membrane separating the brain and cerebrospinal fluid from the blood. It allows small and lipid-soluble molecules to pass freely but is impermeable to large or ionised molecules and cells.

Blood Clot

A blood clot arises when blood comes into contact with a foreign surface – for example, damaged blood vessels – or when tissue factors are released from damaged tissue. An initial PLATELET plug is converted to a definitive clot by the deposition of FIBRIN, which is formed by the clotting cascade and erythrocytes. (See COAGULATION.)

Blood Corpuscle

see ERYTHROCYTE and LEUCOCYTES.

Blood Count

The number of each of the cellular components per litre of blood. It may be calculated using a microscope or by an automated process.

Blood Donor

An individual who donates his or her own blood for use in patients of compatible blood group who require transfusion.

Blood Gases

A phrase used to describe the analysis of a sample of arterial blood for measurement of oxygen, carbon dioxide, oxygen saturation, pH (a marker of acidity), bicarbonate, and base excess (the amount of acid required to return a unit volume of the blood to normal pH). These values are vital in monitoring the severity of illness in patients receiving intensive care or who have severe respiratory illness, as they provide a guide to the effectiveness of oxygen transport between the outside air and the body tissues. Thus they are both a guide to whether the patient is being optimally ventilated, whether by breathing spontaneously or being artificially ventilated, and also a general guide to the severity of their illness.

Blood Groups

People are divided into four main groups in respect of a certain reaction of the blood. This depends upon the ability of the serum of one person’s blood to cause the red cells of another’s to stick together (agglutinate). The reaction depends on ANTIGENS, known as agglutinogens, in the erythrocytes and on ANTIBODIES, known as agglutinins, in the serum. There are two of each, the agglutinogens being known as A and B. A person’s erythrocytes may have (1) no agglutinogens, (2) agglutinogen A, (3) agglu-tinogen B, (4) agglutinogens A and B: these are the four groups. Since the identification of the ABO and Rhesus factors (see below), around 400 other antigens have been discovered, but they cause few problems over transfusions.

In blood transfusion, the person giving and the person receiving the blood must belong to the same blood group, or a dangerous reaction will take place from the agglutination that occurs when blood of a different group is present. One exception is that group O Rhesus-negative blood can be used in an emergency for anybody.
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Rhesus factor In addition to the A and B agglutinogens (or antigens), there is another one known as the Rhesus (or Rh) factor – so named because there is a similar antigen in the red blood corpuscles of the Rhesus monkey. About 84 per cent of the population have this Rh factor in their blood and are therefore known as ‘Rh-positive’. The remaining 16 per cent who do not possess the factor are known as ‘Rh-negative’.

The practical importance of the Rh factor is that, unlike the A and B agglutinogens, there are no naturally occurring Rh antibodies. However, such antibodies may develop in a Rh-negative person if the Rh antigen is introduced into his or her circulation. This can occur (a) if a Rh-negative person is given a transfusion of Rh-positive blood, and (b) if a Rh-negative mother married to a Rh-positive husband becomes pregnant and the fetus is Rh-positive. If the latter happens, the mother develops Rh antibodies which can pass into the fetal circulation, where they react with the baby’s Rh antigen and cause HAEMOLYTIC DISEASE of the fetus and newborn. This means that, untreated, the child may be stillborn or become jaundiced shortly after birth.

As about one in six expectant mothers is Rh-negative, a blood-group examination is now considered an essential part of the antenatal examination of a pregnant woman. All such Rh-negative expectant mothers are now given a ‘Rhesus card’ showing that they belong to the rhesus-negative blood group. This card should always be carried with them. Rh-positive blood should never be transfused to a Rh-negative girl or woman.

Blood-Letting

see VENESECTION.

Blood-Poisoning

see SEPTICAEMIA.

Blood Pressure

Blood pressure is that pressure which must be applied to an artery in order to stop the pulse. It may be roughly estimated by feeling the pulse at the wrist, or accurately measured using a SPHYGMOMANOMETER. It is dependent on the pumping force of the heart, together with the volume of blood, and on the elasticity of the blood vessels.

The blood pressure is described as having two parts, systolic and diastolic. Systolic pressure is the highest level reached, and occurs with each heartbeat; the pressure then falls to the lower diastolic level between beats. The systolic pressure is measured in millimetres of mercury (mm Hg) because that is how it was traditionally measured before the introduction of electronic devices. The average level is around 100 mm HG in children and 120 mm Hg in young adults, generally rising with age as the arteries get thicker and harder. Diastolic pressure in a healthy young adult is about 80 mm Hg, and a rise in diastolic pressure is often a surer indicator of HYPERTENSION than is a rise in systolic pressure; the latter is more sensitive to changes of body position and emotional mood. Hypertension has various causes, the most important of which are genetic predisposition and kidney disease (see KIDNEYS, DISEASES OF). In hypertensive persons, systolic pressure may be over 200 mm Hg. Abnormal hypertension is often accompanied by arterial disease (see ARTERIES, DISEASES OF) with an increased risk of strokes, heart attacks and heart failure (see HEART, DISEASES OF). Various ANTIHYPERTENSIVE drugs are available; these should be carefully evaluated, considering the patient’s full clinical history, before use.

Low blood pressure or HYPOTENSION may result from major dilation of skin blood vessels for example, after a bath, in fevers or as a side-effect of medication, particularly that prescribed for high blood pressure and occurs also in severe acute disease (shock) or heart failure. The blood pressure generally falls on standing, leading in some to temporary postural hypotension – a particular problem for elderly people.

Blood Test

Removal of venous, capillary or arterial blood for haematological, microbiological or biochemical laboratory investigations.

Blood Transfusion

see TRANSFUSION: Transfusion of blood.

Blood Vessel

Tube through which blood is conducted from or to the heart. Blood from the heart is conducted via arteries and arterioles through capillaries and back to the heart via venules and then veins. (See ARTERIES and VEINS.)

BMA

see BRITISH MEDICAL ASSOCIATION (BMA).

BMI

see BODY MASS INDEX.

Body Mass Index

Body Mass Index (BMI) is a method used by scientists and researchers to define degrees of over and underweight. In combination with waist circumference, it is a reliable guide to how much fat you carry. BMI is derived from extensive data held by life-insurance companies and is calculated by dividing a person’s weight by the square of his or her height (kilograms/metres2). The risk of certain obesity-related illnesses increases as BMI goes up, so the higher your BMI the more at risk you are. Underweight adults have a BMI less than 18.5; acceptable BMIS range from 18.5 to 24.9. A level of 25–29.9 represents overweight and any figure above 30 characterises obesity and puts the person at a high risk of conditions such as diabetes, heart disease, hypertension, stroke and arthritis. BMI overestimates fat in athletes or very muscular people and may underestimate it in older persons. The Index may be used (with some modification) to assess children and adolescents. (See OBESITY.)

Boils (Furunculosis)

A skin infection caused by Staphylococcus aureus, beginning in adjacent hair FOLLICLES. A tender red lump develops which becomes necrotic (see NECROSIS) centrally with pus formation. A cluster of boils becoming confluent is called a carbuncle. Release of the pus and an oral antibiotic lead to rapid healing.

Recurrent boils are usually due to a reservoir of staphylococcal bacteria (see STAPHYLOCOCCUS) in a nostril or elsewhere, so an intranasal antibiotic cream may be prescribed. Underlying DIABETES MELLITUS should always be excluded.

Bolam Test

In the UK, a medico-legal defence for a clinician accused of failing to provide an acceptable standard of care for one of his or her qualification and experience. The defence is that a responsible body of medical practitioners would have taken the same action, even though others would have acted differently. The precise size of a ‘responsible body’ has not been defined. The test has been modified following a case referred to as Bolitho, in which it was held that the Bolam defence failed if it could be shown that the actions relied upon, although carried out by some responsible doctors, were nonetheless illogical.

Bolus

A lump of food prepared for swallowing by chewing and mixing with saliva. The term is also used to describe the rapid intravenous injection of fluid or a drug, as opposed to a slower infusion.

Bonding

The formation of a close, selective attachment between two individuals, as in the relationship between a mother and her baby.

Bone

The framework upon which the rest of the body is built up. The bones are generally called the skeleton, though this term also includes the cartilages which join the ribs to the breastbone, protect the larynx, etc.

Structure of bone Bone is composed partly of fibrous tissue, partly of bone matrix comprising phosphate and carbonate of lime, intimately mixed together. The bones of a child are about two-thirds fibrous tissue, whilst those of the aged contain one-third, explaining the toughness of the former and the brittleness of the latter.

The shafts of the limb bones consist of dense bone, a hard tube surrounded by a membrane (the periosteum) and enclosing a fatty substance (the BONE MARROW); and of cancellous bone, which forms the short bones and the ends of long bones, in which a fine lace-work fills up the whole interior, enclosing marrow in its meshes. Even the densest bone is tunnelled by fine canals (Haversian canals) in which run small blood vessels, nerves and lymphatics, for the maintenance and repair of the bone. Around these Haversian canals the bone is arranged in circular plates called lamellae, separated from one another by clefts (lacunae), in which single bone-cells are contained.

Growth of bones Bones grow in thickness from the fibrous tissue and lime salts laid down by cells in their substance. The long bones grow in length from a plate of cartilage (epiphyseal cartilage) which runs across the bone about 1·5 cm or more from its ends, and which on one surface is also constantly forming bone until the bone ceases to lengthen at about the age of 16 or 18. Epiphyseal injury in children may lead to diminished growth of the limb.

Repair of bone is by cells called osteoblasts, which manufacture strands of fibrous tissue, between which bone earth is later deposited; while other cells, known as osteoclasts, dissolve and break up dead or damaged bone. When a fracture has occurred, and the broken ends have been brought into contact, these are surrounded by a mass of blood at first; this is partly absorbed and partly organised by these cells, first into fibrous tissue and later into bone. The mass surrounding the fractured ends is called callus. This is gradually smoothed away, restoring the bone’s original shape. If the ends have not been brought accurately into contact, a permanent thickening results.

Varieties of bones Apart from the structural varieties, bones fall into four classes: (a) long bones like those of the limbs; (b) short bones composed of cancellous tissue, like those of the wrist and the ankle; (c) flat bones like those of the skull; (d) irregular bones like those of the face or the vertebrae of the spinal column (backbone).

The skeleton consists of more than 200 bones. It is divided into an axial part, comprising the skull, the vertebral column, the ribs with their cartilages, and the breastbone; and an appendicular portion comprising the four limbs. The hyoid bone in the neck, together with the cartilages protecting the larynx and windpipe, are called the VISCERAL skeleton.

Axial skeleton The skull consists of the cranium, which has eight bones; occipital, two parietal, two temporal, one frontal, ethmoid, and sphenoid; and of the face, which has 14 bones; two maxillae or upper jaw-bones, one mandible or lower jaw-bone, two malar or cheek bones, two nasal, two lacrimal, two turbinal, two palate bones, and one vomer bone. (For further details, see SKULL.) The vertebral column consists of seven vertebrae in the cervical region (neck), 12 dorsal vertebrae, five vertebrae in the lumbar or loin region, the sacrum or sacral bone (a mass formed of five vertebrae fused together), and finally the coccyx (four small vertebrae representing the tail of lower animals). Between each pair of vertebrae is a disc of cartilage. Each vertebra has a solid part, the body in front, and behind this a ring of bone, the series of rings one above another forming a bony canal through which runs the spinal cord to pass through an opening in the skull at the upper end of the canal and there join the brain. (For further details, see SPINAL COLUMN.) The ribs – 12 on each side – are attached behind to the 12 dorsal vertebrae, while in front they end a few inches away from the breastbone, but are continued forwards by cartilages. The breastbone, or sternum, is shaped something like a short sword, about 15 cm (6 inches) long, and rather over 2·5 cm (1 inch) wide.

Appendicular skeleton The upper limb consists of the shoulder, upper arm, forearm, and wrist with the hand, separated from each other by joints. In the shoulder lie the clavicle (collar-bone), and the scapula (shoulder-blade). In the upper arm is a single bone, the humerus. In the forearm are two bones, the radius and ulna; the radius rotates around the ulna so that the hand can turn the hand palm upwards and back downwards (supination and pronation). In the carpus or wrist are eight small bones: the scaphoid, lunate, triquetral, pisiform, trapezium, trapezoid, capitate and hamate. In the hand proper are five bones called metacarpals, upon which are set the four fingers, each containing the three bones known as phalanges, and the thumb with two phalanges.

The lower limb consists of the hip-bone and three segments – the thigh, leg and foot. The hip-bone is a large flat bone made up of three bones – the ilium, the ischium and the pubis – fused together, and forms the side of the pelvis which encloses some of the abdominal organs. The thigh contains the femur, and the leg contains two bones – the tibia and fibula. In the ankle and first part of the foot are seven tarsal bones: the talus; the calcaneus or heel-bone; the navicular; the lateral, intermediate and medial cuneiforms; and the cuboid. Finally, as in the hand, there are five metatarsals and 14 phalanges, of which the great toe has two, the other toes three each.

Bone, Disorders of

Bone is a living, dynamic organ, being continuously remodelled in response to external mechanical and chemical influences and acting as a large reservoir for calcium and phosphate.

Bone fractures These occur when there is a break in the continuity of the bone either from violence or because the bone is unhealthy and unable to withstand normal stresses.
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Examples of fractures: the fibula (thin bone) has a simple fracture of its shaft and a comminuted fracture at its lower end; the tibia has a compound fracture of its shaft.

SIMPLE FRACTURES Fractures where the skin remains intact or merely grazed.

COMPOUND FRACTURES These fractures have at least one open wound which communicates with the fracture, meaning that bacteria can enter the fracture site and cause infection. A compound fracture is also more serious than a simple fracture because there is greater chance of blood loss. Compound fractures usually need hospital admission, antibiotics and careful reduction of the fracture. Debridement (cleaning and excising dead tissue) in a sterile theatre may also be necessary.

The type of fracture depends on the force which has caused it. An object hitting the bone may cause a transverse break horizontally across the bone. Indirect violence occurs, for example, when a twisting injury to the ankle breaks the tibia higher up. The break may be more oblique. A fall on an outstretched hand may cause a break at the wrist, in the humerus or at the collar-bone depending on the force of impact and age of the person.

FATIGUE FRACTURES These occur after the bone has been under recurrent stress. A typical example is the March fracture of a metatarsal, from which some army recruits suffer after long marches.

PATHOLOGICAL FRACTURES These occur in bone which is already diseased – for example, by OSTEOPOROSIS in post-menopausal women or by cancerous deposits. Such fractures are typically crush fractures of the vertebrae, fractures of the neck of the femur, and COLLES FRACTURES (of the wrist).

GREENSTICK FRACTURES These occur in young children whose bones are soft and bend, rather than break, in response to stress. The bone tends to buckle on the side opposite to the force. Greenstick fractures heal quickly but still need any deformity corrected and plaster of Paris to maintain the correction.

COMPLICATED FRACTURES These involve damage to important soft tissue such as nerves, blood vessels or internal organs. In these cases the soft-tissue damage needs as much attention as the fracture site.

COMMINUTED FRACTURES A fracture with more than two fragments. It usually means that the injury was more violent and that there is more risk of damage to vessels and nerves. These fractures are unstable and take longer to unite. Rehabilitation tends to be take a long time.

DEPRESSED FRACTURES Most commonly found in skull fractures. A fragment of bone is forced inwards so that it lies lower than the level of the bone surrounding it. It may damage the brain beneath it.
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Depressed fracture of the skull (sagottal view).

HAIR-LINE FRACTURES These occur when the bone is broken but the force has not been severe enough to cause visible displacement. These fractures may be easily missed and even an x-ray may not initially reveal them.

Symptoms and signs The fracture site isusually painful, swollen and deformed. There is asymmetry of contour between limbs. The limb is held uselessly. If the fracture is in the upper limb, the arm is usually supported by the patient; if it is in the lower limb then the patient is not able to bear weight on it. The limb may appear short because of muscle spasm.

Examination may reveal crepitus – a bony grating – at the fracture site. The diagnosis may be confirmed by x-ray.

Treatment Healing of fractures (union) begins with the clotted blood around the fracture being resorbed and new bone-producing cells and blood vessels migrating into the area. Within a couple of days they form a bridge of primitive bone across the fracture. This is called callus.

The callus is replaced by woven bone which gradually matures as the new bone remodels itself. Treatment of fractures is designed to ensure that this process occurs with minimal residual deformity to the bone involved.

Treatment is initially to relieve pain and may involve temporary splinting of the fracture site. Reducing the fracture means restoring the bones to their normal position; this is particularly important at the site of joints where any small displacement may considerably limit movement.
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Impacted fracture of neck of left femur.
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Injury to the spine: compression fracture of 1st lumbar vertebra with no damage to spinal cord.
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Injury to the spine: fracture/dislocation of 12th thoracic vertebra with damage to spinal cord.

Reduction may be done under a general anaesthetic, which relaxes muscles and makes manipulation easier. Traction, which means sustained but controlled pulling on the bone, then restores the fragments of the fracture into their normal position: these are then kept in position with plaster of Paris. If closed traction does not work, open reduction of the fracture may be needed. This may involve fixing the fracture with internal-fixation methods, using metal plates, wires or screws to hold the fracture site in a rigid position with the two ends closely opposed. This allows early mobilisation after fractures and speeds return to normal use.

External fixators are usually metal devices applied to the outside of the limb to support the fracture site. They are useful in compound fractures where internal fixators are at risk of becoming infected.

Consolidation of a fracture means that repair is complete. The time taken for this depends on the age of the patient, the bone and the type of fracture. A wrist fracture may take six weeks, a femoral fracture three to six months in an adult.

Complications of fractures are fairly common. In non-union, the fracture does not unite – usually because there has been too much mobility around the fracture site. Treatment may involve internal fixation (see above). Malunion means that the bone has healed with a persistent deformity and the adjacent joint may then develop early osteoarthritis.

Myositis ossificans may occur at the elbow after a fracture. A big mass of calcified material develops around the fracture site which restricts elbow movements. Late surgical removal of this mass (after 6–12 months) is recommended.

Fractured neck of FEMUR typically affects elderly women after a trivial injury. The bone is usually osteoporotic. The leg appears short and is rotated outwards. Usually the patient is unable to put any weight on the affected leg and is in extreme pain. The fractures are classified according to where they occur:

• subcapital where the neck joins the head of the femur.

• intertrochanteric through the trochanter.

• subtrochanteric transversely through the upper end of the femur (rare).

Most of these fractures of the neck of femur need fixing by metal plates or hip replacements, as immobility in this age group has a mortality of nearly 100 per cent. Fractures of the femur shaft are usually the result of severe trauma such as a road accident. Treatment may be conservative or operative.

In fractures of the SPINAL COLUMN, mere damage to the bone – as in the case of the so-called compression fracture, in which there is no damage to the spinal cord – is not necessarily serious. If, however, the spinal cord is damaged, as in so-called fracture dislocation, the accident may be a very serious one, the usual result being paralysis of the parts of the body below the level of the injury. Therefore the higher up the spine is fractured, the more serious the consequences. The injured person should not be moved until skilled assistance is at hand; or, if he or she must be removed, this should be done on a rigid shutter or door, not on a canvas stretcher or rug, and there should be no lifting which necessitates bending of the back. In such an injury, an operation designed to remove a displaced piece of bone and free the spinal cord from pressure is often necessary and successful in relieving the paralysis. DISLOCATION or SUBLUXATION of the spine is not uncommon in certain sports, particularly rugby. Anyone who has had such an injury to the cervical spine (i.e. in the neck) should be strongly advised not to return to any form of body-contact or vehicular sport.

Simple fissured fractures and depressed fractures of the skull often follow blows or falls on the head, and may not be serious, though there is always a risk of damage which is potentially serious to the brain at the same time.

Compound fractures may result in infection within the skull, and if the skull is extensively broken and depressed, surgery is usually required to check any intercranial bleeding or to relieve pressure on the brain.

JAW The lower jaw may be fractured by a blow on the face. Treatment is simple, the line of teeth in the upper jaw forming a splint against which the lower jaw is bound, with the mouth closed.

Congenital diseases These are rare but may produce certain types of dwarfism or a susceptibility to fractures (osteogenesis imperfecta).

Infection of bone (osteomyelitis) may occur after an open fracture, or in newborn babies with SEPTICAEMIA. Once established, it is very difficult to eradicate. The bacteria appear capable of lying dormant in the bone and are not easily destroyed with antibiotics, so that prolonged treatment is required, as might be surgical drainage, exploration or removal of dead bone. The infection may become chronic or recur.

Osteomalacia Osteomalacia (rickets) is the loss of minerals from bone rather than simple loss of bone mass, so it becomes soft and misshapen. It is caused by vitamin D deficiency and is probably the most important bone disease in the developing world. In the UK it is mostly seen in children from the Indian sub-continent. In sunlight the skin can synthesise vitamin D (see APPENDIX 5: VITAMINS), but osteomalacia is contributed to by a poor diet or by a failure to absorb food normally (malabsorption). In rare cases vitamin D cannot be converted to its active state due to the congenital lack of the specific enzymes and the rickets will fail to respond to treatment with vitamin D. Malfunction of the parathyroid gland or of the kidneys can disturb the dynamic equilibrium of calcium and phosphate in the body and severely deplete the bone of its stores of both calcium and phosphate.

Osteoporosis A bone disease resulting from low bone mass (osteopenia) due to excessive bone resorption. Sufferers are prone to bone fractures from relatively minor trauma. With bone densitometry it is now possible to determine individuals’ risk of osteoporosis and monitor their response to treatment.

By the age of 90 one in two women and one in six men are likely to sustain an osteoporosis-related fracture. The incidence of fractures is increasing more than would be expected from the ageing of the population, which may reflect changing patterns of exercise or diet.

Osteoporosis may be classified as primary or secondary. Primary (or type 1) osteoporosis is due to accelerated trabecular bone loss, probably as a result of OESTROGENS deficiency. This typically leads to crush fractures of vertebral bodies and fractures of the distal forearm in women in their 60s and 70s. Type 2 osteoporosis, by contrast, results from the slower, age-related cortical and travecular bone loss that occurs in both sexes. It typically leads to fractures of the upper femur in elderly people.

Secondary osteoporosis accounts for about 20 per cent of cases in women and 40 per cent of cases in men. Subgroups include endocrine (THYROTOXICOSIS, primary HYPERPARATHYROIDISM, CUSHING’S SYNDROME and HYPOGONADISM); gastrointestinal (malabsorption syndrome, e.g. COELIAC DISEASE, or liver disease, e.g. primary biliary CIRRHOSIS); rheumatological (RHEUMATOID ARTHRITIS or ANKYLOSING SPONDYLITIS); malignancy (multiple MYELOMA or metastatic CARCINOMA); and drugs (CORTICOSTEROIDS, HEPARIN). Additional risk factors for osteoporosis include smoking, high alcohol intake, physical inactivity, thin body-type and heredity.

Individuals at risk of osteopenia, or with an osteoporosis-related fracture, need investigation with spinal radiography and bone densitometry. A small fall in bone density results in a large increase in the risk of fracture, which has important implications for preventing and treating osteoporosis.

Treatment With established osteoporosis, the aim of treatment is to relieve pain (with analgesics and physical measures, e.g. lumbar support) and reduce the risk of further fractures: improvement of bone mass, the prevention of falls, and general physiotherapy, encouraging a healthier lifestyle with more daily exercise. Specific treatment has to be based on the person’s age, their risk factors for fractures and bone density measurements. The risks that have to be considered include having had a fracture, drinking more than 4 units of alcohol daily, rheumatoid arthritis and certain illnesses that reduce mobility. In women over 70, a bisphosphonate drug (identifiable by its ending, -onate) is recommended, or strontium if the former are not tolerated. Other drugs are also available.

Further information is available from the National Osteoporosis Society (www.nos.org.uk).

Paget’s disease (see also separate entry) is a common disease of bone in the elderly, caused by overactivity of the osteoclasts (cells concerned with removal of old bone, before new bone is laid down by osteoblasts). The bone affected thickens and bows and may become painful. Treatment with calcitonin and bisphosphonates may slow down the osteoclasts, and so hinder the course of the disease, but there is no cure.

If bone loses its blood supply (avascular necrosis) it eventually fractures or collapses. If the blood supply does not return, bone’s normal capacity for healing is severely impaired.

For the following diseases see separate articles: RICKETS; ACROMEGALY; OSTEOMALACIA; OSTEOGENESIS IMPERFECTA.

Tumours of bone These can be benign (non-cancerous) or malignant (cancerous). Primary bone tumours are rare, with secondary spread from carcinoma of the breast, prostate and kidneys being more common. They may form cavities in a bone, weakening it until it breaks under normal load (a pathological fracture). The bone eroded away by the tumour may also produce problems by causing high levels of calcium in the plasma.

Ewing’s tumour is a malignant growth affecting long bones, particularly the tibia (calf-bone). The presenting symptoms are a throbbing pain in the limb and a high temperature. Treatment is combined surgery, radiotherapy and chemotherapy.

Myeloma is a generalised malignant disease of blood cells which produces tumours in bones which have red bone marrow, such as the skull and trunk bones. These tumours can cause pathological fractures.

Osteoid osteoma is a harmless, small growth which can occur in any bone. Its pain is typically removed by aspirin.

Osteosarcoma is a malignant tumour of bone with a peak incidence between the ages of ten and 20. It typically occurs around the knee, causing a warm tender swelling. Removal of the growth with bone conservation techniques can often replace amputation as the definitive treatment. Chemotherapy can improve long-term survival.

Bone Graft

See BONE TRANSPLANT.

Bone Marrow

Bone marrow is the soft substance occupying the interior of bones. It is the site of formation of ERYTHROCYTES, granular LEUCOCYTES and PLATELETS.

Bone Marrow Transplant

The procedure by which malignant or defective bone marrow in a patient is replaced with normal bone marrow. Sometimes the patient’s own marrow is used (when the disease is in remission); after storage using tissue-freezing technique (cryopreservation) it is reinfused into the patient once the diseased marrow has been treated (autologous transplant). More commonly, a transplant uses marrow from a donor whose tissue has been matched for compatibility. The recipient’s marrow is destroyed with CYTOTOXIC drugs before transfusion. The recipient is initially nursed in an isolated environment to reduce the risk of infection.

Disorders that can be helped or even cured include certain types of LEUKAEMIA and many inherited disorders of the IMMUNE SYSTEM.

Bone Transplant

The insertion of a piece of bone from another site or from another person to fill a defect, provide supporting tissue, or encourage the growth of new bone.

Borborygmus

Flatulence in the bowels (‘tummy rumbling’).

Bornholm Disease

Bornholm disease, also known as devil’s grip, and epidemic myalgia, is an acute infective disease due to COXSACKIE VIRUSES. It is characterised by the abrupt onset of pain around the lower margin of the ribs, headache, and fever; it occurs in epidemics, usually during warm weather, and is more common in young people than in old. The illness usually lasts seven to ten days. It is practically never fatal. It is named after the island of Bornholm in the Baltic, where several epidemics have been described.

Botulinum Toxin

The toxin of the anaerobic bacterium CLOSTRIDIUM BOTULINUM is now routinely used to treat focal DYSTONIAS in adults. These include blepharospasm (see EYE, DISORDERS OF), SPASMODIC TORTICOLLIS, muscular spasms of the face, squint and some types of tremor. Injected close to where the nerve enters the affected muscles, the toxin blocks nerve transmissions for up to four months, so relieving symptoms. The toxin can be used in cerebral palsy and for writers’ cramp. It is also widely used in providing temporary improvement of wrinkles between the eyebrows. Although very effective, there are many possible unwanted effects of the toxin, especially if too high a dose is used or the injection is misplaced. Two types are available (A & B) and there are different reasons for using one or other preparation.

Botulism

A rare type of food poisoning with a greater than 50 per cent death rate, caused by the presence of the exotoxin of the anaerobic bacterium Clostridium botulinum, usually in contaminated tinned or bottled food. Symptoms develop a few hours after ingestion.

The toxin has two components, one having haemaglutinin activity and the other neurotoxic activity, which produces most of the symptoms. It has a lethal dose of as little as 1 mg/kg. The symptoms are dry mouth, constipation, urinary retention, mydriasis and blurred vision, progressing to muscle weakness and eventual paralysis. Treatment consists of supportive measures such as artificial ventilation, 4 aminopyridine, and 3, 4 di-aminopyridine, which may antagonise the effect of the toxin.

Bougies

Solid instruments for introduction into natural passages in the body – in order either to apply medicaments which they contain or with which they are coated – or, more usually, to dilate a narrow part or stricture of the passage. Thus we have, for example, urethral bougies, oesophageal bougies and rectal bougies, made usually of flexible rubber or, in the case of the urethra, of steel.

Bovine Spongiform Encephalopathy (BSE)

Known colloquially as ‘mad cow disease’, this is a fatal and untreatable disease. Along with scrapie in sheep and CREUTZFELDT-JACOB DISEASE (CJD) in humans, BSE belongs to a class of unusual degenerative diseases of the brain known as transmissible spongiform encephalopathies. The disease is caused by abnormal PRION proteins, which are resistant to cellular degradation. These abnormal prion proteins accumulate in, and eventually cause the death of, nerve cells both in the spinal cord and the brain. The appearance of BSE in cattle is believed to have been caused by a gene mutation (see GENETIC DISORDERS), although whether this mutation first occurred in cattle or in some other animal remains uncertain. Although the first case of BSE was officially reported in 1985, the first cattle are thought to have been infected in the 1970s. BSE spread to epidemic proportions because cattle were fed meat and bone meal made from the offal of cattle suffering from or incubating the disease. Mother-to-calf transfer is another likely route of transmission, although meat and bone meal in cattle feed were the main cause of the epidemic. The epidemic reached its peak in 1992 when the incidence of newly diagnosed cases in cattle was 37,545.

Since the BSE epidemic in cattle developed in the UK in the 1980s, however, a new variant of the rare brain disease CREUTZFELDT-JACOB DISEASE (CJD) has been identified and is believed to be the result of consumption of the meat of BSE-infected cattle. The new variant has affected younger people and may have a shorter incubation period. If this incubation period turns out to be the same as for the other types of CJD, however, the peak of this outbreak may not have been reached. Over 160 people had died from proven or probable variant CJD in the UK by April 2009.

A two-year UK government inquiry into the BSE epidemic criticised officials for misleading the public over the risk to humans from BSE. Consequently, a compensation package for patients and relatives was made available. Meanwhile, a ban followed on the export of UK beef and restricted on the type of meat and products made from beef that can be sold to the public. Although initially thought to be a problem primarily confined to the UK, several other countries – notably France, Germany, Spain, Switzerland and the United States – have also discovered BSE in their cattle (see www.cjd.ed.ac.uk).

Bowels

See INTESTINE.

Bowen’s Disease

An uncommon chronic localised skin disease presenting as a solitary chronic, fixed and irregular plaque mimicking eczema or psoriasis. It is a fairly benign form of CARCINOMA in situ in the EPIDERMIS but can occasionally become invasive. It is curable by CRYOTHERAPY or surgical excision.

Bow Leg

Bow Leg or GENU VARUM: a deformity of the legs which comprises outward curvature of both legs at the knee. It may be normal in infancy, and occurs in osteoarthritis, RICKETS and other metabolic bone diseases. In early childhood it may correct with growth, but in other cases surgical correction by osteotomy or ephiphyseal stapling is possible.

Brachial

Brachial means ‘belonging to the upper arm’. There are, for example, a brachial artery, and a brachial plexus of nerves through which run all the nerves to the arm. The brachial plexus lies along the outer side of the armpit, and is liable to be damaged in dislocation at the shoulder.

Brachycephalic

Brachycephalic means short-headed and is a term applied to skulls the breadth of which is at least four-fifths of the length.

Brachydactyly

The conditions in which the fingers or toes are abnormally short.

Bradycardia

Slowness of the beating of the heart with corresponding slowness of the pulse (below 60 per minute). (See HEART, DISEASES OF.)

Bradykinesia

Bradykinesia refers to the slow, writhing movements of the body and limbs that may occur in various brain disorders (see ATHETOSIS).

Bradykinin

Bradykinin is a substance derived from plasma proteins; it plays an important role in many of the reactions of the body, including INFLAMMATION. Its primary action is in producing dilatation of arteries and veins. It has also been described as ‘the most powerful pain-producing agent known’.

Braille

A system of printing or writing devised for blind people. Developed by the Frenchman Louis Braille, the system is based on six raised dots which can be organised in different combinations within two grades. Each symbol in Grade I represents an individual letter or punctuation mark. Grade II’s symbols represent common combinations of letters or individual words. Braille is accepted for all written languages, mathematics, science and music, with Grade II the more popular type.

Brain

The brain and spinal cord together form the central nervous system (CNS). Twelve cranial nerves leave each side of the brain (see NERVES, below) and 31 spinal nerves from each side of the cord: together these nerves form the peripheral nervous system. Complex chains of nerves lying within the chest and abdomen, and acting largely independently of the peripheral system, though linked with it, comprise the AUTONOMIC SYSTEM and govern the activities of the VISCERA.

The control centre of the whole nervous system is the brain, which is located in the skull or cranium. As well as controlling the nervous system it is the organ of thought, speech and emotion. The central nervous system controls the body’s essential functions such as breathing, body temperature (see HOMEOSTASIS) and the heartbeat. The body’s various sensations, including sight, hearing, touch, pain, positioning and taste, are communicated to the CNS by nerves distributed throughout the relevant tissues. This information is then sorted and interpreted by specialised areas in the brain. In response these initiate and coordinate the motor output, triggering such ‘voluntary’ activities as movement, speech, eating and swallowing. Other activities – for example, breathing, digestion, heart contractions, maintenance of BLOOD PRESSURE, and filtration of waste products from blood passing through the kidneys – are subject to involuntary control via the autonomic system. There is, however, some overlap between voluntary and involuntary controls.

Divisions

Cerebrum This forms nearly 70 per cent of the brain and consists of two cerebral hemispheres which occupy the entire vault of the cranium and are incompletely separated from one another by a deep midline cleft, the longitudinal cerebral fissure. At the bottom of this cleft the two hemispheres are united by a thick band of some 200 million crossing nerve fibres – the corpus callosum. The cerebrum is divided into lobes; the frontal lobe in the forehead region, the parietal lobe on the side and upper part of the brain, the occipital lobe to the back, and the temporal lobe lying just above the region of the ear. The outer 3 mm of the cerebrum is called the cortex, which consists of grey matter containing nerve cells arranged in six layers. This region is concerned with conscious thought, sensation and movement.

Infoldings of the surface, called sulci, separate raised areas called gyri. In the deeper part lies the white matter, consisting of nerve fibres connecting different parts of the surface and passing down to the lower parts of the brain. Among the white matter are several rounded masses of grey matter, the lentiform and caudate nuclei. In the centre of each cerebral hemisphere is an irregular cavity, the lateral ventricle, which communicates with that on the other side and behind with the third ventricle through a small opening, the inter-ventricular foramen, or foramen of Monro.

Basal nuclei Two large masses of grey matter embedded in the base of the cerebral hemispheres in humans, but forming the chief part of the brain in many animals. Between these masses lies the third ventricle, from which the infundibulum, a funnel-shaped process, projects downwards into the pituitary body. This region includes the important HYPOTHALAMUS.

Mid-brain or mesencephalon: a stalk about 20 mm long connecting the cerebrum with the hind-brain. Down its centre lies a tube, the cerebral aqueduct, or aqueduct of Sylvius, connecting the third and fourth ventricles. Above this aqueduct lie the corpora quadrigemina, and beneath it are the crura cerebri, strong bands of white matter in which important nerve fibres pass downwards from the cerebrum. The PINEAL GLAND is sited on the upper part of the mid-brain.

Pons A mass of nerve fibres, some of which run crosswise and others are the continuation of the crura cerebri downwards.

Cerebellum This lies towards the back, underneath the occipital lobes of the cerebrum.

Medulla oblongata The lowest part of the brain, in structure resembling the spinal cord, with white matter on the surface and grey matter in its interior. This is continuous through the large opening in the skull, the foramen magnum, with the spinal cord. Between the medulla, pons, and cerebellum lies the fourth ventricle of the brain.

Structure The grey matter consists mainly of billions of nerve cells (see NEURON(E)) in which all the activities of the brain begin. These cells vary considerably in size and shape, though all give off a number of processes, some of which form nerve fibres. The grey matter is everywhere penetrated by a rich supply of blood vessels, and the nerve cells and blood vessels are supported in a fine network of fibres known as neuroglia.

The white matter consists of nerve fibres, each of which is attached, at one end, to a cell in the grey matter, while distally it splits up into a tree-like structure around another cell in another part of the grey matter in the brain or spinal cord. The fibres have insulating sheaths of a fatty material which gives the white matter its colour; the fibres convey messages from one part of the brain to the other (association fibres), or, grouped into bundles, leave the brain as nerves, or pass down into the spinal cord where they end near, and exert a control upon, cells from which in turn spring the nerves to the body.

Both grey and white matter are bound together by a network of cells called GLIA which make up 60 per cent of the brain’s weight. Research points to the likelihood that glial cells are as complex as neurons, functioning biochemically in a similar way. Glial cells also absorb potassium pumped out by active neurons, and prevent levels of GLUTAMATE – the most common chemical messenger in the brain – from becoming too high.

The general arrangement of fibres can be best understood by describing the course of a motor nerve-fibre. Arising in a cell on the surface in front of the central sulcus, such a fibre passes inwards towards the centre of the cerebral hemisphere, down through the crus cerebri, giving off various small connecting fibres. After passing through the pons it reaches the medulla, and at this point crosses to the opposite side (decussation of the pyramids). Entering the spinal cord, it passes downwards to end finally in a series of branches (arborisation) which meet and touch (synapse) similar branches from one or more of the cells in the grey matter of the cord (see SPINAL CORD).

Blood vessels Four vessels carry blood to the brain: two internal carotid arteries in front, and two vertebral arteries behind. These communicate to form a circle (circle of Willis) inside the skull, so that if one is blocked, the others, by dilating, take its place. The chief branch of the internal carotid artery on each side is the middle cerebral, and this gives off a small but very important branch which pierces the base of the brain and supplies the region of the internal capsule with blood. The chief importance of this vessel lies in the fact that the blood in it is under especially high pressure, owing to its close connection with the carotid artery, so that haemorrhage from it is liable to occur and thus give rise to stroke. Two veins, the internal cerebral veins, bring the blood away from the interior of the brain, but most of the small veins come to the surface and open into large venous sinuses, which run in grooves in the skull, and finally pass their blood into the internal jugular vein that accompanies the carotid artery on each side of the neck.

Membranes The brain is separated from the skull by three membranes: the dura mater, a thick fibrous membrane; the arachnoid mater, a more delicate structure; and the pia mater, adhering to the surface of the brain and containing the blood vessels which nourish it. Between each pair is a space containing fluid on which the brain floats as on a water-bed. The fluid beneath the arachnoid membrane mixes with that inside the ventricles through a small opening in the fourth ventricle, called the median aperture, or foramen of Magendie.

These fluid arrangements have a great influence in preserving the brain from injury.

Nerves Twelve nerves come off the brain:


	I. Olfactory, to the nose (smell).


	II. Optic, to the eye (sight).


	III. Oculomotor.


	IV. Trochlear, to eye-muscles.


	V. Trigeminal, to skin of face.


	VI. Abducent.


	VII. Facial, to muscles of face.


	VIII. Vestibulocochlear, to ear (hearing and balancing).


	IX. Glossopharyngeal, to tongue (taste).


	X. Vagus, to heart, larynx, lungs, and stomach.


	XI. Spinal accessory, to muscles in neck.


	XII. Hypoglossal, to muscles of tongue.




Brain, Diseases of

These consist either of expanding masses (lumps or tumours), or of areas of shrinkage (atrophy) due to degeneration, or to loss of blood supply, usually from blockage of an artery.

Tumours All masses cause varying combinations of headache and vomiting – symptoms of raised pressure within the inexpansible bony box formed by the skull; general or localised epileptic fits; weakness of limbs or disordered speech; and varied mental changes. Tumours may be primary, arising in the brain, or secondary deposits from tumours arising in the lung, breast or other organs. Some brain tumours are benign and curable by surgery: examples include meningiomas and pituitary tumours. The symptoms depend on the size and situation of the mass. Abscesses or blood clots (HAEMATOMAS) on the surface or within the brain may cause the same symptoms as tumours; some are removable. GLIOMAS are primary malignant tumours arising in the glial tissue (see GLIA) which despite surgery, chemotherapy and radiotherapy usually have a bad prognosis, though some astrocytomas and oligodendronogliomas are of low-grade malignancy.

Clinical examination and brain scanning (CT, or COMPUTED TOMOGRAPHY; MAGNETIC RESONANCE IMAGING (MRI) and functional MRI) are safe, accurate methods of demonstrating the tumour – its size, position and treatability.

Strokes When a blood vessel, usually an artery, is blocked by a clot, formed at the site (thrombus) or washed there from some other part of the body (embolus), the area of the brain fed by that artery is damaged (see STROKE). The resulting infarct (death of cells) causes a stroke as the cells die in that part of the brain tissue. The obstruction in the blood vessel may be in a small artery in the brain, or in a larger artery in the neck. Aspirin and other anti-clotting drugs reduce recurrent attacks, and a small number of people benefit if a narrowed neck artery is cleaned out by an operation – endarterectomy. Similar symptoms develop abruptly if a blood vessel bursts, causing a cerebral haemorrhage. The symptoms of a stroke are sudden weakness or paralysis of the arm and leg of the opposite side to the damaged area of brain (HEMIPARESIS), and sometimes loss of half of the field of vision to one side (HEMIANOPIA). The speech area is in the left side of the brain, controlling language in right-handed people. In 60 per cent of left-handers the speech area is on the left side, and in 40 per cent on the right side. If the speech area is damaged, difficulties both in understanding words, and in saying them, develop (see DYSPHASIA).

Degenerations (atrophy) For reasons often unknown, various groups of nerve cells degenerate prematurely. The illness resulting is determined by which groups of nerve cells are affected. If those in the deep basal ganglia are affected, a movement disorder occurs, such as Parkinson’s disease, hereditary Huntington’s chorea, or, in children with birth defects of the brain, athetosis and dystonias. Modern drugs, such as DOPAMINE drugs in PARKINSONISM, and other treatments can improve the symptoms and reduce the disabilities caused by some of these diseases.

Drugs and injury Alcohol in excess, the abuse of many sedative drugs and artificial brain stimulants – such as cocaine, LSD and heroin (see DEPENDENCE) – can damage the brain; the effects can be reversible in early cases. Severe head injury can cause localised or diffuse brain damage (see HEAD INJURY).

Cerebral palsy Damage to the brain can occur before or during birth or can result in infancy from rare hereditary and genetic diseases. Severe neurological illness such as MENINGITIS can also cause this condition, in which stiff spastic limbs, movement disorders and speech defects are common. Some of these children are learning-disabled.

Dementias In older people a diffuse loss of cells, mainly at the front of the brain, causes ALZHEIMER’S DISEASE – the main feature being loss of memory, attention and reasoned judgement. This affects about 5 per cent of the over-80s, but is not simply due to ageing processes. Most patients require routine tests and brain scanning to indicate other, treatable causes of dementia.

Like PARKINSONISM, Alzheimer’s disease progresses slowly over many years. It is uncommon for these diseases to run in families. Multiple strokes can cause dementia, as can some organic disorders such as cirrhosis of the liver.

Infections in the brain are uncommon. Viruses such as measles, mumps, herpes, human immunodeficiency virus and enteroviruses may cause ENCEPHALITIS – a diffuse inflammation (see also AIDS/HIV).

Bacteria or viruses may infect the membrane covering the brain, causing MENINGITIS. Viral meningitis is normally a mild infection lasting only a few days, although there can be serious side effects – for example mumps meningitis may lead to severe deafness. However, bacterial meningitis – caused by meningococcal groups B and C, pneumococcus (less commonly because of immunisation) and (rarely) haemophilus – is potentially life-threatening. With efficient supportive care and high dose intravenous antibiotics, nearly all should survive unless they have co-existing, and more dangerous, SEPTICAEMIA. Severe headaches, fever, vomiting and increasing confusion, sleepiness or unrousability are the principal symptoms which demand urgent advice from the doctor, and usually admission to hospital. Group B meningococcus is the commonest of the bacterial infections, but Group C causes more deaths. A vaccine against the latter has been developed and has reduced the incidence of cases by 75 per cent.

If infection spreads from an unusually serious sinusitis or from a chronically infected middle ear, or from a penetrating injury of the skull, an abscess may slowly develop. Brain abscesses cause insidious drowsiness, headaches, and at a late stage, weakness of the limbs or loss of speech; a high temperature is seldom present. Early diagnosis, confirmed by brain scanning, is followed by antibiotics and surgery in hospital, but the outcome is good in only half of affected patients.

Cerebral oedema Swelling of the brain can occur after injury, due to engorgement of blood vessels or an increase in the volume of the extravascular brain tissue due to abnormal uptake of water by the damaged grey (neurons) and white (nerve fibres) matter. It can seriously affect the functioning of the brain and is a particularly dangerous complication following injury because sometimes an unconscious person whose brain is damaged may seem to be recovering after a few hours, only to have a major relapse. This may be the result of a slow haemorrhage from damaged blood vessels raising intracranial pressure, or because of oedema of the brain tissue in the area surrounding the injury. Such a development is potentially lethal and requires urgent specialist treatment to alleviate the rising intracranial pressure: osmotic agents (see OSMOSIS) such as mannitol or frusemide are given intravenously to remove the excess water from the brain and to lower intracranial pressure, buying time for definitive investigation of the cranial damage. Cerebral oedema can also occur rarely as a complication of diabetic coma or of water intoxication, for example due to excessive dilute fluids being given in an intravenous drip.

Brain Injuries

Most blows to the head cause no loss of consciousness and no brain injury. If someone is knocked out for a minute or two, there has been a brief disturbance of the brain cells (concussion); usually there are no after-effects. Most patients so affected leave hospital within 1–3 days, have no organic signs, and recover and return quickly to work without further complaints.

Severe head injuries cause unconsciousness for hours or many days, followed by loss of memory before and after that period of unconsciousness. The skull may be fractured; there may be fits in the first week; and there may develop a blood clot in the brain (intracerebral haematoma) or within the membranes covering the brain (extradural and subdural haematomata). These clots compress the brain, and the pressure inside the skull – intracranial pressure – rises with urgent, life-threatening consequences. These are identified by neurologists and neurosurgeons, confirmed by brain scans (see COMPUTED TOMOGRAPHY; MAGNETIC RESONANCE IMAGING), and require urgent surgical removal. Recovery may be complete, or in very severe cases can be marred by physical disabilities, EPILEPSY, and by changes in intelligence, rational judgement and behaviour. Symptoms generally improve in the first two years.

A minority of those with minor head injuries have complaints and disabilities which seem disproportionate to the injury sustained. Referred to as the post-traumatic syndrome, this is not a diagnostic entity. The complaints are headaches, forgetfulness, irritability, slowness, poor concentration, fatigue, dizziness, intolerance of alcohol, light and noise, loss of interests and initiative, DEPRESSION, ANXIETY, and impaired LIBIDO. Reassurance and return to light work help these symptoms to disappear, in most cases within three months. Psychological illness and unresolved compensation-claims feature in many with implacable complaints.

People who have had brain injuries, and their relatives, can obtain help and advice from Headway (www.headway.org.uk) and from www.biausa.org

Brain-Stem Death

Brain damage, resulting in the irreversible loss of brain function, renders the individual incapable of life without the aid of a VENTILATOR. Criteria have been developed to recognise that irreversible brain damage without chance of recovery has occurred and to allow ventilation to be stopped: in the UK, these criteria require the patient to be irreversibly unconscious (not due to medication) and unable to regain the capacity to breathe spontaneously. (See also GLASGOW COMA SCALE and PERSISTENT VEGETATIVE STATE.)

All reversible pharmacological, metabolic, endocrine and physiological causes must be excluded, and there should be no doubt that irreversible brain damage has occurred. Two senior doctors carry out diagnostic tests to confirm that brain-stem reflexes are absent. These tests must be repeated after a suitable interval before death can be declared. Imaging techniques are not required for death to be diagnosed. The tests for brain-stem death are:

• Fixed and dilated pupils of the eyes

• Absent CORNEAL REFLEX

• Absent VESTIBULO-OCULAR REFLEX

• No cranial motor response to somatic (physical) stimulation

• Absent gag and cough reflexes

• No respiratory effort in response to APNOEA and adequate concentrations of CARBON DIOXIDE in the arterial blood.

Bran

The meal derived from the outer covering of a cereal grain. It contains little or no carbohydrate, and is mainly used to provide ROUGHAGE in the control of bowel function and the prevention of constipation.

Branchial Cyst

A cyst arising in the neck from remnants of the embryological branchial clefts. They are usually fluid-filled and will therefore transilluminate.

Breasts

Breasts, or MAMMARY GLANDS, occur only in mammals and provide milk for feeding the young. These paired organs are usually fully developed only in adult females, but are present in rudimentary form in juveniles and males. In women, the two breasts over-lie the second to sixth ribs on the front of the chest. On the surface of each breast is a central pink disc called the areola, which surrounds the nipple. Inside, the breast consists of fat, supporting tissue and glandular tissue, which is the part that produces milk following childbirth. Each breast consists of 12–20 compartments arranged radially around the nipple: each compartment opens on to the tip of the nipple via its own duct through which the milk flows. The breast enlargement that occurs in pregnancy is due to development of the glandular part in preparation for lactation. In women beyond childbearing age, the glandular part of the breasts reduces (called involution) and the breasts become less firm and contain relatively more fat.

Breasts, Diseases of

The female breasts may be expected to undergo hormone-controlled enlargement at puberty, and later in pregnancy, and the glandular part of the breast undergoes involution (shrinkage) after the menopause. The breast can also be affected by many different diseases, with common symptoms being pain, nipple discharge or retraction, and the formation of a lump within the breast.

Benign disease is much more common than cancer, particularly in young women, and includes acute inflammation of the breast (mastitis); abscess formation; and benign breast lumps, which may be fibroadenosis – diffuse lumpiness also called chronic mastitis or fibrocystic disease – in which one or more fluid-filled sacs (cysts) develop.

[image: image]

Lateral view of female breast showing internal structure and chest wall.

Women who are breastfeeding are particularly prone to mastitis, as infection may enter the breast via the nipple. The process may be arrested before a breast abscess forms by prompt treatment with antibiotics. Non-bacterial inflammation may result from mammary duct ectasia (dilatation), in which abnormal or blocked ducts may overflow. Initial treatments should be with antibiotics, but if an abscess does form it should be surgically drained.

Duct ectasia, with or without local mastitis, is the usual benign cause of various nipple complaints, with common symptoms being nipple retraction, discharge and skin change.

Breast lumps form the chief potential danger and may be either solid or cystic. Simple examination may fail to distinguish the two types, but aspiration of a benign cyst usually results in its disappearance. If the fluid is bloodstained, or if a lump still remains, malignancy is possible, and all solid lumps need histological (tissue examination) or cytological (cell examination) assessment. As well as having their medical and family history taken, any women with a breast lump should undergo triple assessment: a combination of clinical examination, imaging – mammography for the over-35s and ultrasonagraphy for the under-35s – and fine-needle aspiration. The medical history should include details of any previous lumps, family history (up to 10 per cent of breast cancer in Western countries is due to genetic disposition), pain, nipple discharge, change in size related to menstrual cycle and parous state, and any drugs being taken by the patient. Breasts should be inspected with the arms up and down, noting position, size, consistency, mobility, fixity, and local lymphadenopathy (glandular swelling). Nipples should be examined for the presence of inversion or discharge. Skin involvement (peau d’orange) should be noted, and, in particular, how long changes have been present. Fine-needle aspiration and cytological examination of the fluid are essential with ULTRASOUND, MAMMOGRAPHY and possible BIOPSY being considered, depending on the patient’s age and the extent of clinical suspicion that cancer may be present.

The commonest solid benign lump is a fibroadenoma, particularly in women of child-bearing age, and is a painless, mobile lump. If small, it is usually safe to leave it alone, provided that the patient is warned to seek medical advice if its size or character changes or if the lump becomes painful. Fibroadenosis (diffuse lumpiness often in the upper, outer quadrant) is a common (benign) lump. Others include periductal mastitis, fat NECROSIS, GALACTOCELE, ABSCESS, and non-breast-tissue lumps – for example, LIPOMAS (fatty tissue) or SEBACEOUS CYSTS. A woman with breast discharge should have a mammograph, ductograph, or total duct excision until the cause of any underlying duct ectasia is known. Appropriate treatment should then be given.

Malignant disease most commonly – but not exclusively – occurs in postmenopausal women, classically presenting as a slowly growing, painless, firm lump. A bloodstained nipple discharge or eczematous skin change may also be suggestive of cancer.

The most commonly used classification of invasive cancers split them into two types, ductal and lobular, but this is no longer suitable. There are also weaknesses in the tumour node mestastases (TNM) system and the International Union Against Cancer (UICC) classification.

The TNM system – which classifies the lump by size, fixity and presence of affected axillary glands and wider metastatic spread – is best combined with a pathological classification, when assessing the seriousness of a possibly cancerous lump. Risk factors for cancer include nulliparity (see NULLIPARA), first pregnancy over the age of 30 years, early MENARCHE, late MENOPAUSE and positive family history. The danger should be considered in women who are not breast feeding or with previous breast cancer, and must be carefully excluded if the woman is taking any contraceptive steroids or is on hormone-replacement therapy (see MENOPAUSE).

Screening programmes involving mammography are well established, the aim being to detect more tumours at an early and curable stage. Pick-up rate is five per 1,000 healthy women over 50 years. Yearly two-view mammograms could reduce mortality by 40 per cent, but may cause alarm because there are ten false positive mammograms for each true positive result. In premenopausal women, breasts are denser, making mammograms harder to interpret, and screening appears not to save lives. About a quarter of women with a palpable breast lump turn out to have cancer.

Treatment This remains controversial, and all options should be carefully discussed with the patient and, where appropriate, with her partner. Locally contained disease may be treated by local excision of the lump, but sampling of the glands of the armpit of the same side should be performed to check for additional spread of the disease, and hence the need for CHEMOTHERAPY or RADIOTHERAPY. Depending on the extent of spread, simple mastectomy or modified radical mastectomy (which removes the lymph nodes draining the breast) may be required. Follow-up chemotherapy, for example with TAMOXIFEN (an oestrogen antagonist), much improves survival (it saves 12 lives over 100 women treated), though it may occasionally cause endometrial carcinoma. Certain women with early breast cancer, whose cells contain large amounts of a protein called HER2Neu, benefit from the monoclonal antibody, trastuzumab (Herceptin). In June 2008, Lapatinib (Tyverb) was licensed in Europe to treat advanced HER2 breast cancer not responding to Herceptin. Analysis in the mid-1990s of large-scale international studies of breast-cancer treatments showed wide variations in their effectiveness. As a result the NHS has encouraged hospitals to set up breast-treatment teams containing all the relevant health professional experts to treat women promptly, to use those treatments shown to be most effective and to avoid intensive hospital-based follow-up.

As well as the physical treatments provided, women with suspected or proven breast cancer should be offered psychological support because up to 30 per cent of affected women develop an anxiety state or depressive illness within a year of diagnosis. Problems over body image and sexual difficulties occur in and around one quarter of patients. Breast conservation and reconstructive surgery can improve the physical effects of mastectomy, and women should be advised on the prostheses and specially designed brassieres that are available. Specialist nurses and self-help groups are invaluable in supporting affected women and their partners with the problems caused by breast cancer and its treatment. Breast Cancer Care, British Association of Cancer United Patients (BACKUP) and Cancer Research UK are among voluntary organisations providing support (see www.cancerbackup.org.uk and www.cancerhelp.org.uk).

Breastbone

See STERNUM.

Breast Feeding

This is the natural way to feed a baby from birth to WEANING. Human milk is an ideal food, containing a proper balance of nutrients to promote ideal growth and development as well as an essential supply of antibodies to protect the infant against infections. Breast feeding also strengthens the physical bond between mother and child. For the first few weeks, feeding should be on demand. And babies can be very demanding – not sticking to the formula feeding rule of taking a feed every 3–4 hours. In fact, for a short time in their early weeks, babies may demand a breast feed up to 12 times daily before settling down to a more practical pattern. While nearly every woman is capable of successful breast feeding, cultural distaste, discouragement from relatives or health-care providers and the pressures of modern life, especially for working mothers, can make it hard to continue breast feeding. Sometimes infections occur, producing soreness and even an abscess. UNICEF published its Baby Friendly Initiative in 1994 to provide advice on how to encourage breast feeding.  Fifty three NHS hospitals are now accredited under the scheme. Mothers should seek advice from their midwife, health visitor or local National Childbirth Trest counsellor about breast feeding, especially if problems arise (see www.babyfriendly.org.uk and www.nct.org.uk).

Breast Reconstruction

See MAMMOPLASTY.

Breast Reduction

See MAMMOPLASTY.

Breast Screening

A set of investigations aimed at the early detection of breast cancer. It includes self-screening by monthly examination of the breasts, and formal programmes of screening by x-ray mammography in special clinics. In the UK the NHS offers regular mammography examinations to all women between 50 and 70 years of age at 80 special screening units; it is planned to extend screening to those aged 47–80. Younger women are not screened because they have a very low rate of cancer. By 2007, 19 million women had been screened and 117,000 cancers detected. The World Heath Organisation calculates that for every 500 women screened, 1 life is saved by early diagnosis.

Breath-Holding

Breath-holding attacks are not uncommon in infants and toddlers. They are characterised by the child suddenly stopping breathing in the midst of a bout of crying provoked by pain, some emotional upset, or loss of temper, and sometimes for no obvious reason. The breath may be held so long that the child goes blue in the face or even faints. The attack is never fatal and the condition usually disappears spontaneously after the age of 3–5 years, but once a child has acquired the habit it may recur quite often.

It is important for a paediatrician to determine that such events are not actually epileptic (see EPILEPSY). Generally they require no treatment other than reassurance, as recovery is spontaneous and rapid – although a small number of severely affected children have been helped by a PACEMAKER. Parents should avoid dramatising the attacks.

Breathing

See RESPIRATION.

Breathlessness

Breathlessness, or dyspnoea, may be due to any condition which renders the blood deficient in oxygen, and which therefore produces excessive involuntary efforts to gain more air. Exercise is a natural cause, and acute anxiety may provoke breathlessness in otherwise healthy people. Deprivation of oxygen – for example, in a building fire – will also cause the victim to raise his or her breathing rate. Disorders of the lung may diminish the area available for breathing – for example, ASTHMA, PNEUMONIA, TUBERCULOSIS, EMPHYSEMA, BRONCHITIS, collections of fluid in the pleural cavities, and pressure caused by a TUMOUR or ANEURYSM.

• Pleurisy causes short, rapid breathing to avoid the pain of deep inspiration.

• Narrowing of the air passages may produce sudden and alarming attacks of difficult breathing, especially among children – for example, in CROUP and ASTHMA.

• Most cardiac disorders (see HEART, DISEASES OF) cause breathlessness, especially when the person undergoes any special exertion.

• Severe anaemia is a frequent cause.

• Obesity is often associated with shortness of breath.

Mountain climbing may cause breathlessness because, as altitude increases, the amount of oxygen in the air falls (see ALTITUDE SICKNESS). (See also LUNGS and RESPIRATION.)

Breath Sounds

The transmitted sounds of breathing, heard when a stethoscope is applied to the chest. Normal breath sounds are described as vesicular. Abnormal sounds may be heard when there is increased fluid in the lungs or fibrosis (crepitation or crackles), when there is bronchospasm (rhonchi or wheezes), or when the lung is airless (consolidated – bronchial breathing). Breath sounds are absent in people with pleural effusion, PNEUMOTHORAX, or after PNEUMONECTOMY.

Breech Delivery

See BREECH PRESENTATION.

Breech Presentation

By the 32nd week of pregnancy most babies are in a head-down position in the womb. Up to 4 per cent of them, however, have their buttocks (breech) presenting at the neck of the womb. If the baby is still a breech presentation at the 34th to 35th week the obstetrician may, by external manipulation, try to turn it to the head-down position. If this is not successful, the fetus is left in the breech position. Breech deliveries are more difficult for mother and baby because the buttocks are less efficient than the head at dilating the cervix and vagina. An EPISIOTOMY is usually necessary to assist delivery, and obstetric FORCEPS may also have to be applied to the baby’s head. If the infant and/or the mother become unduly distressed, the obstetrician may decide to deliver the baby by CAESAREAN SECTION; some obstetricians prefer to deliver most breech-presentation babies using this method because evidence suggests it is safer for the babies. (See PREGNANCY AND LABOUR.)

Bright’s Disease

See KIDNEYS, DISEASES OF: Glomerulonephritis.

British Approved Names (BAN)

The officially approved name for a medicinal substance used in the UK. A 1992 European Union directive required the use of a Recommended International Non-proprietary Name (r INN) for these substances. Usually the BAN and r INN were identical; where there was a difference, the r INN nomenclature is now used. An exception is adrenaline, which remains the official name in Europe with the r INN – epinephrine – being a synonym.

British Dental Association

The professional association and trade union for UK dentists. It has about 23,000 members.

British Medical Association (BMA)

A membership organisation which looks after the professional and personal needs of doctors in the UK, about 2 out of 3 doctors being members. It is also a trade union and negotiates doctors’ terms and conditions of service. It is not a disciplinary body (see GENERAL MEDICAL COUNCIL (GMC)).

British National Formulary (BNF) is an authoritative pocket-book and on-line resource for those concerned with the prescribing, dispensing and administration of medicines in Britain. It is produced jointly by the Royal Pharmaceutical Society and the British Medical Association, is revised twice yearly and is distributed to NHS doctors by the Health Departments.

British Pharmacopoeia

See PHARMACOPOEIA.

British Thermal Unit (BTU)

An officially recognised measurement of heat: a unit is equal to the quantity of heat needed to raise the temperature of one pound of water by 1°Fahrenheit. One BTU is equivalent to 1,055 joules (see JOULES).

Brittle Bone Disease

Another name for OSTEOGENESIS IMPERFECTA.

Bromocriptine

A drug that stimulates DOPAMINE receptors in the brain. It inhibits production of the hormone PROLACTIN and is used to treat GALACTORRHOEA (abnormal milk secretion) and also to suppress normal LACTATION. The drug is helpful in treating premenstrual breast engorgement and also ACROMEGALY.

Bronchial Tubes

See AIR PASSAGES; BRONCHUS; LUNGS.

Bronchiectasis

A condition characterised by dilatation of the bronchi (see BRONCHUS). As a rule, this is the result of long-standing infection of the bronchial tree leading to obstruction of the bronchi. Due to the obstruction, the affected individual cannot get rid of the secretions in the bronchi beyond the obstruction; these accumulate and become infected. The initial infection may be due to bacterial or viral pneumonia or to the infection of the lungs complicating measles or whooping-cough. Once a common disease, immunisation of infants against infectious diseases and the use of antibiotics have greatly reduced the incidence of bronchiectasis. (See CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD).)

Treatment consists of postural drainage of excessive lung secretions, and antibiotics.

Bronchioles

The term applied to the finest divisions of the bronchial tubes of the LUNGS.

Bronchiolitis

Inflammation affecting the finest bronchial tubes, also known as capillary bronchitis. Major epidemics occur every winter in Northern Europe in babies under 18 months, mostly due to respiratory syncytial virus (RSV). Many are admitted to hospital; some need artificial ventilation for a time, but the overwhelming majority recover fully.

Bronchiolitis Obliterans

A rare disorder involving gradually increasing FIBROSIS and destruction of lung tissue following an attack of BRONCHIOLITIS.

Bronchitis

Inflammation of the bronchial tubes (see AIR PASSAGES; BRONCHUS; LUNGS). This may occur as an acute transient illness or as a chronic condition.

Acute bronchitis is due to an acute infection – viral or bacterial – of the bronchi. This is distinguished from PNEUMONIA by the anatomical site involved: bronchitis affects the bronchi whilst pneumonia affects the lung tissue. The infection causes a productive cough, and fever. Secretions within airways may lead to wheezing. Sometimes the specific causative organism may be identified from the sputum. The illness is normally self-limiting but, if treatments are required, bacterial infections respond to a course of antibiotics.

Chronic bronchitis is a clinical diagnosis applied to patients with chronic cough and sputum production. For epidemiological studies it is defined as ‘cough productive of sputum on most days during at least three consecutive months for not less than two consecutive years’. Chronic bronchitis is classified as one of the CHRONIC PULMONARY OBSTRUCTIVE DISORDERS (COPD); chronic ASTHMA and EMPHYSEMA are the others.

In the past, industrial workers regularly exposed to heavily polluted air commonly developed bronchitis. The main aetiological factor is smoking; this leads to an increase in size and number of bronchial mucous glands. These are responsible for the excessive mucus production within the bronchial tree, causing a persistent productive cough. The increased number of mucous glands, along with the influx of inflammatory cells, may lead to airway-narrowing; this slows the passage of air, producing breathlessness. Other less important causative factors include exposure to pollutants and dusts. Infections do not cause the disease, but frequently produce exacerbations with worsening of symptoms.

Treatments involve the use of antibiotics to treat the infections that produce exacerbations of symptoms. Bronchodilators (drugs that open up the airways) help to reverse the airway-narrowing that causes the breathlessness. PHYSIOTHERAPY is of value in keeping the airways clear of MUCUS. Cessation of smoking reduces the speed of progression.

Bronchodilator

This type of drug reduces the tone of smooth muscle in the lungs’ BRONCHIOLES and therefore increases their diameter. Such drugs are used in the treatment of diseases that cause bronchocon-striction, such as ASTHMA and BRONCHITIS. As bronchiolar tone is a balance between sympathetic and parasympathetic activity, most bron-chodilators are either B2 receptor agonists or cholinergic receptor antagonists – although theophyllines are also useful.

Bronchography

A radiographic procedure using a radio-opaque substance injected into the bronchial tree to show its outline. This is a simple procedure carried out under general anaesthesia and allows the accurate location of, for example, a lung ABSCESS, BRONCHIECTASIS, or a TUMOUR in the lung.

Bronchopleural Fistula

An abnormal communication between the tracheo-bronchial tree and the pleural cavity (see LUNGS). Most commonly occurring from breakdown of the bronchial stump following pneumonectomy, it may also be caused by trauma, neoplasia or inflammation.

Broncho-Pneumonia

See PNEUMONIA.

Bronchoscope

An instrument constructed on the principle of the telescope, which on introduction into the mouth is passed down through the LARYNX and TRACHEA and enables the observer to see the interior of the larger bronchial tubes. The bronchoscope has largely been superseded by fibreoptic bronchoscopy. (See ENDOSCOPE.)

Bronchoscopy

The use of a bronchoscope to visualise the interior of the bronchial tubes.

Bronchospasm

Muscular contraction of the bronchi (air passages) in the LUNG, causing narrowing. The cause is usually a stimulus, as in BRONCHITIS and ASTHMA. The result is that the patient can inhale air into the lungs but breathing out becomes difficult and requires muscular effort of the chest. Exhalation is accompanied by audible noises in the airways which can be detected with a STETHOSCOPE. Reversible obstructive airways disease can be relieved with a BRONCHODILATOR drug; if the bronchospasm cannot be relieved by drugs it is called irreversible. (See CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD).)

Bronchus

Bronchus, or bronchial tube, is the name applied to tubes into which the TRACHEA divides, one going to either lung. The name is also applied to the divisions of these tubes distributed throughout the lungs, the smallest being called bronchioles.

Brucellosis

Also known as undulant fever, or Malta fever.

Causes In Malta and around the Mediterranean, the causative organism is the bacterium Brucella melitensis, which is conveyed in goat’s milk. In Great Britain, the US and South Africa, the causative organism is the Brucella abortus, which is conveyed in cow’s milk: this is the organism which is responsible for contagious abortion in cattle. Brucellosis has been eradicated from farm animals in the United Kingdom, where brucellosis is one of the OCCUPATIONAL DISEASES and is now prescribed as an industrial disease. The incidence of brucellosis in the UK has fallen from more than 300 cases a year in 1970 to single figures.

Symptoms The characteristic features of the disease are undulating fever, drenching sweats, pains in the joints and back, and headache. The liver and spleen may be enlarged. The diagnosis is confirmed by the finding of Br. abortus, or antibodies to it, in the blood. Recovery and convalescence tend to be slow.

Treatment The condition responds well to one of the tetracycline antibiotics, and also to gentamicin and co-trimoxazole, but relapse is common. In chronic cases a combination of streptomycin and one of the tetracyclines is often more effective.

Prevention It can be prevented by boiling or pasteurising all milk used for human consumption. In Scandinavia, the Netherlands, Switzerland and Canada the disease has disappeared following its eradication in animals. Brucellosis has been eradicated from farm animals in the United Kingdom.

Bruises

Bruises, or CONTUSIONS, result from injuries to the deeper layers of the skin or underlying tissues, with variable bleeding but without open wounds. Bruises range from a slight bluish discoloration, due to minimal trauma and haemorrhage, to a large black swelling in more severe cases. Diseases such as HAEMOPHILIA and SCURVY, which reduce COAGULATION, should be suspected when extensive bruises are produced by minor injuries. Bruises change colour from blue-black to brown to yellow, gradually fading as the blood pigment is broken down and absorbed. Bruising in the abdomen or in the back in the area of the kidneys should prompt the examining doctor to assess whether there has been any damage to internal tissues or organs. Bruising in children, especially repeated bruising, may be caused by physical abuse (see CHILD ABUSE and NON-ACCIDENTAL INJURY). Adults, too, may be subjected to regular physical abuse.

Bruit and Murmur

Abnormal sounds heard in connection with the heart, arteries and veins on AUSCULTATION.

Bruxism

A habit of grinding the teeth, usually while asleep and without being aware of it. The teeth may feel uncomfortable on wakening. It is common in children and is usually of no significance. In adults it may be associated with stress or a malpositioned or overfilled tooth. The underlying cause should be treated but, if unsuccessful, a plastic splint can be fitted over the teeth.

Bubo

Bubo (Plural: buboes.) A swelling of a lymphatic gland in the groin in venereal disease (see SEXUALLY TRANSMITTED DISEASES (STDS)) or in PLAGUE.

Buccal

Relating to the mouth or inside of the cheek.

Budgerigar-Fancier’s Lung

Budgerigar-Fancier’s Lung is a form of extrinsic allergic ALVEOLITIS, resulting from sensitisation to budgerigars, or parakeets as they are known in North America. Skin tests have revealed sensitisation to the birds’ droppings and/or serum. As it is estimated that budgerigars are kept in 5–6 million homes in Britain, current figures suggest that anything up to 900 per 100,000 of the population are exposed to the risk of developing this condition.

Buerger’s Disease

See THROMBOANGIITIS OBLITERANS.

Bulbar Paralysis

See PARALYSIS; MOTOR NEURONE DISEASE.

Bulimia

Bulimia means insatiable appetite of psychological origin. This eating-disorder symptom may be of psychological origin or the result of neurological disease – for example, a lesion of the HYPOTHALAMUS. Bulimia nervosa is linked to anorexia nervosa and is sometimes called the binge and purge syndrome. Bulimia nervosa is characterised by overpowering urges to eat large amounts of food, followed by induced vomiting or abuse of laxatives to avoid any gain in weight. Most of the victims have a morbid fear of obesity. They indulge in bouts of gross overeating, or ‘binge rounds’ as they describe them, to ‘fill the empty space inside’. By their bizarre behaviour, most of them manage to maintain a normal weight. The condition is most common in women in their 20s; it is accompanied by irregular menstruation, often amounting to amenorrhoea (see MENSTRUATION). Although there are many similarities to anorexia nervosa, bulimia nervosa differs in that there is no attempt at deceit; sufferers freely admit to an eating disorder and feel distress about the symptoms that it produces. In spite of this, the response to treatment is, as in anorexia nervosa, far from satisfactory. (See EATING DISORDERS.) (For advice, see www.nhs.uk/conditions/Bulimia/)

Bulla

An air- or fluid-filled bubble occurring in the skin or lungs. The latter may be congenital or the result (in adults) of EMPHYSEMA. Skin bullae are really blisters.

Bumetanide

Bumetanide is a strong loop DIURETIC which is active when taken by mouth. It acts quickly – within a half-hour – and its action is over in a few hours. (See THIAZIDES; DIURETICS.)

Bundle Branch Block

An abnormality of the conduction of electrical impulses through the ventricles of the HEART, resulting in delayed depolarisation of the ventricular muscle. The electrocardiograph (see ELECTROCARDIOGRAM) shows characteristic widening of the QRS complexes. Abnormalities of the right and left bundle branches cause delayed contraction of the corresponding ventricle.

Bundle of His

Bundle of His, or atrioventricular bundle, is a bundle of special muscle fibres which pass from the atria to the ventricles of the HEART and which form the pathway for the impulse which makes the ventricles contract; the impulse originates in the part of the atria known as the sin-uatrial node.

Bunions

See CORNS AND BUNIONS.

Bupivacaine

A local anaesthetic, about four times as potent as LIDOCAINE. It has a slow onset of action (up to 30 minutes for full effect), but its effect lasts up to eight hours, making it particularly suitable for continuous epidural analgesia in labour (see PREGNANCY AND LABOUR). It is commonly used for spinal anaesthesia, particularly lumbar epidural blockade (see ANAESTHESIA). It is contra-indicated in intravenous regional anaesthesia.

Burkitt’s Lymphoma

Malignant LYMPHOMA in children previously infected with EPSTEIN BARR virus. It occurs mainly in the jaw and abdominal organs. It is common in parts of Africa where MALARIA is endemic.

Burning Feet

A SYNDROME characterised by a burning sensation in the soles of the feet. It is rare in temperate climes but widespread in India and the Far East. The precise cause is not known, but it is associated with malnutrition; lack of one or more components of the vitamin B complex is the likeliest cause.

Burnout

A mental state of physical and emotional exhaustion; an anxiety disorder that is a stress reaction to a person’s reduced capability to cope with the demands of his or her occupations. Symptoms of burnout include tiredness, poor sleeping pattern, irritability and reduced performance at work; increased susceptibility to physical illness and abuse of alcohol and addictive drugs can also occur. Treatment can be difficult and may require a change to a less stressful lifestyle, counselling and, in severe cases, psychotherapy and carefully supervised use of ANXIOLYTIC or ANTIDEPRESSANT drugs.

Burns and Scalds

Burns are injuries caused by dry heat, scalds by moist heat, but the two are similar in symptoms and treatment. Severe burns are also caused by contact with electric wires, and by the action of acids and other chemicals. The burn caused by chemicals differs from a burn by fire only in the fact that the outcome is more favourable, because the chemical destroys the bacteria on the affected part(s) so that infection is less likely.

Burns are referred to as either superficial (or partial-thickness) burns, when there is sufficient skin tissue left to ensure regrowth of skin over the burned site; and deep (or full-thickness) burns, when the skin is totally destroyed and grafting will be necessary.

Symptoms Whilst many domestic burns are minor and insignificant, more severe burns and scalds can prove to be very dangerous. The main danger is due to SHOCK from loss of fluid at the site of a serious burn. This loss of fluid leads to a fall in the volume of the circulating blood. The body attempts to compensate by withdrawing fluid from uninjured areas of the body into the circulation. If carried too far, however, this affects the viability of the body cells such as those of the liver and kidneys so these organs may cease to function properly; JAUNDICE may develop along with PROTEINURIA. The circulation may begin to fail, starving tissues of oxygen (see ANOXIA), and the victim becomes cyanosed (see CYANOSIS), restless and collapsed. A further risk is that of infection because of the large exposed raw surface being vulnerable to any micro-organisms. The combination of shock and infection can be life-threatening unless expert treatment is immediately available.

The immediate outcome of a burn is largely determined by its size rather than depth. Medical staff use the Rule of Nine to assess the extent of a burn. The head and each arm cover 9 per cent of the body surface, whilst the front of the body, the back of the body, and each leg each cover 18 per cent, with the perineum (or crutch) accounting for the remaining 1 per cent. The greater the extent of the burn, the more seriously ill will the victim become from loss of fluid from the circulation. The depth of the burn, unless this is very great, only becomes important when the question arises as to how much surgical treatment, including skin grafting, will be required.

Treatment This depends upon severity. With minor burns or scalds, first aid is to hold the part under cold running water until the pain is relieved. Once pain is relieved, a simple dressing (e.g. a piece of sterile gauze covered by cottonwool, and on top of this a bandage or adhesive dressing) should be applied. This should be kept dry. Blisters are pierced with a sterile needle, but the skin should not be cut away. No ointment or oil should be applied, and an antiseptic is not usually necessary.

In slightly more severe burns or scalds, it is probably advisable to use an antiseptic dressing and medical care should be sought. There is still no general agreement as to the best antiseptic to use. Among those recommended are CHLORHEXIDINE, and antibiotics such as BACITRACIN, NEOMYCIN and polymixin. An alternative is to use a Tulle Gras dressing which has been impregnated with a suitable antibiotic.

Persons with severe burns or scalds should be taken immediately to an A&E department of a hospital. Apart from any necessary resuscitation, such as artificial respiration, or attention to bleeding or fractures, nothing should be done on the spot except to make sure that they are kept warm, and the burn covered with a sterile (or clean) cloth such as a sheet, pillow-case, or towel wrung out in cold water. Once the victim is in hospital, the primary action is to relieve pain if needed with morphine, and to calculate the extent of the burn; if it is more than 9 per cent, intravenous fluids are needed. In general, patients are transferred to specialised burns units for further fluids, consideration of antibiotics, skin grafting and other artificial covering techniques and active rehabilitation programmes.

CHEMICAL BURNS Phenol or lysol can be washed off promptly before they do much damage. Acid or alkali burns should be neutralised by washing them repeatedly with sodium bicarbonate or 1 per cent acetic acid, respectively. Alternatively, the following buffer solution may be used for either acid or alkali burns: monobasic potassium phosphate (70 grams), dibasic sodium phosphate (70 grams) in 850 millilitres of water.

Burr Hole

A circular hole made in the SKULL using a drill with a rounded tip, called a burr. The operation is done to relieve pressure on the BRAIN. Raised intracranial pressure is usually the result of blood collecting between the skull and the brain after a head injury. The presence of PUS or an increase in the amount of CEREBROSPINAL FLUID as a result of infection or tumours in the brain can also cause a potentially fatal rise in intracranial pressure which can be relieved by drilling a burr hole if medical measures such a mannitol infusions and steroids do not lower it. A neurosurgeon may make several burr holes when doing a CRANIOTOMY, a procedure in which a section of the skull is removed to provide access to the brain and surrounding tissues.

Bursa

A natural hollow in fibrous tissues, lined by smooth cells and containing a little fluid. It is found where there is much pressure or friction, and its purpose is to allow free movement without stretching or straining the tissues: for example, on the knee-cap or the point of the elbow, and, generally speaking, where one muscle rubs against another or against a bone. A bursa may form beneath corns and bunions, or where a bone presses on the skin.

Bursitis

Inflammation within a bursa. Acute bursitis is usually the result of injury, especially on the knee or elbow, when the prominent part of the joint becomes swollen, hot, painful and red.

Chronic bursitis is due to too much movement of, or pressure on, a bursa, with fluid building up therein. Fluid may need to be drained and the affected area rested. Excision of a chronically inflamed bursa is sometimes necessary. For example, housemaid’s knee is a chronic inflammation of the patellar bursa in front of the knee, due to too much kneeling.

Chronic bursitis affecting ligaments round the wrist and ankle is generally called a GANGLION.

Buspirone

A non-benzodiazepine drug used to treat anxiety. It is believed to act at specific serotonin receptors of NEURON(E) cells. The patient may take as long as two weeks to respond to treatment.

Busulfan

A drug used almost exclusively to treat chronic myeloid LEUKAEMIA; it is given by mouth. Excessive suppression of MYELOCYTES may lead to irreversible damage to BONE MARROW and therefore to the manufacture of BLOOD cells; frequent blood counts are necessary to check on the numbers of red and white cells.

Butyrophenones

Butyrophenones are a group of drugs, including haloperidol, used to treat psychotic illness (see MENTAL ILLNESS).

Bypass Operation

A technique by which narrowing or blockage of an artery (see ARTERIES), vein (see VEINS) or a section of the gastrointestinal tract is bypassed using surgery. Arterial blockages – usually caused by ATHEROSCLEROSIS – in the carotid, coronary or iliofemoral arteries are bypassed utilising sections of artery or vein taken from elsewhere in the patient. Tumour growths in the intestines are sometimes too large to remove and can be bypassed by linking up those parts of the intestines on each side of the growth.

Byssinosis

Chronic inflammatory thickening of the lung tissue, due to the inhalation of dust in textile factories. It is found chiefly among cotton and flax workers and, to a lesser extent, among workers in soft hemp. It is rare or absent in workers in jute and the hard fibres of hemp and sisal. With much-improved working conditions in the UK, where byssinosis is a PRESCRIBED DISEASE, the disease is rare, but it is still common in some Asian countries where textiles are manufactured.

Byte

Computer terminology describing a group of neighbouring bits, usually four, six or eight, working as a unit for the storage and manipulation of data in a computer.
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