Oral pigmented lesions

Racial pigmentation

In normal conditions, the colour of healthy oral mucosa ranges from a pale pink to a deep bluish purple. The commonest cause of oral pigmentation is racial, and this can affect the gingival tissues, lips, palate, tongue and buccal mucosa. Non-pigmented gingivae are found more often in fair-skinned individuals, while dark-brown to black pigmented mucosa, especially of the gingivae, are usually observed in persons with a dark complexion. Gingival melanin pigmentation does not present a medical problem, although complaints of black gums may cause aesthetic problems and embarrassment, particularly if the pigmentations are visible during speech and smiling. 

Aetiology

· Gingival hyperpigmentation is caused by excessive melanin deposition by the melanocytes, mainly located in the basal and suprabasal cell layers of the epithelium.
· Racial pigmentation should be differentiated from staining due to other causes such as tobacco use, whether smoked or chewed, drugs, or endocrine disturbance.

Diagnosis

· It is based on clinical examination and a history of tobacco use.

· Racial pigmentation is usually diffused, and affects the attached gingivae, with sparing of the free gingival margin.

Treatment

Demand for cosmetic therapy of gingival melanin pigmentation is common, and various methods including scalpel surgery, gingivectomy, gingivectomy with free gingival autografting, electrosurgery, cryosurgery, chemical agents such as 90% phenol and 95% alcohol, have been used for this purpose. However, these procedures are associated with gingival recession, alveolar bone loss, prolonged healing, excessive pain and discomfort. 

Alternative treatments with better results are:

· De-epithelialisation of pigmented gingiva by surgical abrasion using a high-speed handpiece, and the largest size diamond bur under local anesthesia is comparatively a simple, safe and non-aggressive method, and can be repeated, if necessary, to eradicate any residual or repigmented area.

· Application of the superpulse mode of CO2 laser (10 watts, 0.8 mm spot size, 20 Hz, 10 milliseconds), appears to be an effective and safe method.

· The semiconductor diode (SCD) laser with irradiation output of 3W is effective in removing melanin pigmentation. 

· Laser ablation is performed by an erbium-doped; yttrium, aluminum, and garnet (Er: yag) laser (settings: 250 mJ, 15 Hz, with water and air, and using the defocused mode) without using local anesthesia. Each patient requires about 20-25 minutes for completion of the procedure. Another laser ablation is performed after 4 days to ensure good results. 

Oral melanotic macule 

The oral mucosa is usually not pigmented despite the fact that it has the same density of melanocytes as the skin. Occasional patients, however, will show a focal area of melanin deposition which is not associated with race or syndrome, but it is an innocuous surface discolouration, which is called oral melanotic macule. Unlike the cutaneous ephelis (freckle), the oral melanotic macule is not dependent on sun exposure. It is more common in females, dark-skinned people, and in middle-aged people although it can develop at any age. The buccal mucosa, gingiva and palate are sites of common occurrence. Almost a one-fifth of the lesions are multiple. The typical macule appears as a solitary, well circumscribed, flat and tan to dark brown spot, less than 7 mm in diameter. The lesion is not thickened and has the same consistency as surrounding mucosa. It tends to have an abrupt onset and seldom enlarges after diagnosis.

Aetiology

· It could be provoked by local chronic conditions such as mechanical trauma, tobacco smoking, chronic autoimmune mucositis, or by systemic medications especially the antimalarial therapy like chloroquine. 

· Certain syndromes, endocrine disturbance, haemochromatosis, or chronic pulmonary disease have oral pigmentation as part of their spectrum, and should be excluded.

Diagnosis

Pigmented macular lesions of recent onset, large size, irregular pigmentation, unknown duration or with a history of recent enlargement, should be excised and examined histopathologically to rule out the possibility of an early malignant melanoma.















Treatment

No treatment is required for oral melanotic macule except for aesthetic considerations, where complete surgical excision is recommended.

Amalgam tattoos

 Amalgam tattoos is an area of discolouration in the mouth which is very common in people who have fillings and crowns. Many people with amalgam tattoos are unaware that they have them and may be identified by a dentist during a routine checkup. It presents as a soft, painless, nonulcerated, blue, gray, or black patch. The tattoo is only moderately demarcated from the surrounding mucosa and is usually less than 0.5 cm in diameter, although rare examples have been more than 3.0 cm in size. It is most frequently found on the gingival or alveolar mucosa, but many cases are seen on the buccal mucosa. The tattoo is found more frequently in females than in males, perhaps because women more frequently seek dental care. It is also seen more frequently with advancing patient age, presumably because of increased exposure to dental procedures over time. 

Aetiology

It is caused by metallic particles embedded into mildly injured mucosal tissues during the restoration of carious teeth, or due to accidental introduction of particles in healing wounds after tooth extraction, or from extended contact between an amalgam restoration and gingival or periodontal tissues. 

Diagnosis

· A history of filled teeth or crowns usually verifies the diagnosis.

· Lesions with larger amalgam particles will be visible on routine dental x-ray. 

· Excisional biopsy might be necessary to rule out naevus or melanoma.

Treatment

· There is no malignant potential for amalgam tattoos.

· Once present, the amalgam tattoo remains indefinitely, and occasional lesions slowly enlarge over time, presumably as histiocytes try to move the material out of the local site.

· Lesions visible on radiographs are usually not biopsied. 

· Lesions occurring on the visible vermilion border of the lips are usually removed surgically for aesthetic reasons; however, the use of Q-switched alexandrite (755 nm) laser irradiation (3 treatments at 8-week time intervals) can safely and effectively eradicate amalgam tattoos without leaving a scar.
Oral naevi 

Oral naevi are rare mucosal lesions, and best categorised as hamartomas rather than true neoplasms. Based on histological criteria, a naevus may be located either entirely within the epithelium (junctional naevus), in both the epithelium and underlying stroma (compound naevus), or in the subepithelial stroma alone (intramucosal naevus). Junctional naevi that are first noted in infants, children, and young adults typically mature into compound naevi. Then, during later adulthood, the lesion mature into intramucosal naevus which is by far the most common type. Most studies have revealed that oral naevi are slightly predominant in women rather than men, and are highest in patients aged 20-40 years. They most commonly occur on the hard palate followed by the buccal mucosa. Other common locations include the vermillion border of the lip and the labial mucosa, and least found on the gingiva. Most oral naevi are asymptomatic, and the lesions are usually detected as an incidental finding on routine dental examination. Approximately 85% of oral naevi are pigmented and the colour varies from brown to black or blue. Typically, they are small (less than 6 mm in diameter), well circumscribed, smooth, round or oval, and they are raised in 80% of cases. An important consideration is that melanotic macules and amalgam tattoos are usually flat. 
Aetiology

Oral naevi are benign proliferations of naevus cells originating from defective melanoblasts of the neural crest, and cause focal oral pigmentation.

Diagnosis

Most adult-onset pigmented lesions are removed by excisional biopsy in order to rule out other causes of oral pigmentation, especially amalgam tattoos, oral melanotic macule, or melanoma. 

Treatment

No treatment is required for any of the histologic subtypes of oral naevus. 

Peutz–Jeghers syndrome

Peutz–Jeghers syndrome (PJS) is characterised by intestinal hamartomatous polyps in association with mucocutaneous melanocytic macules. Although the intestinal lesions are hamartomas, patients have a 15-fold increased risk of developing intestinal cancer compared with that of the general population. Almost 50% of patients with PJS develop, and die from cancer by age 57 years. Polyps in the intestinal tract may cause obstruction, abdominal pain and bleeding, and these typically occur between 20-30 years of age. These polyps may also occur in the nose as well as in the mouth. Mucocutaneous pigmentation is typical of patients with PJS syndrome, and they are present in more than 95% of cases. Pigmented lesions are present in the first years of life, making the diagnosis possible in paediatric patients with a high level of suspicion. Melanotic macules appear as small, flat, brown or dark blue spots, and are arranged chiefly around the mouth, crossing the vermilion border, around the nose or eyes. They may be present on the hands and feet, around the anus and genitalia. The pigmentation differs from freckles in that it occurs in subjects of all complexions. Intraorally, the melanocytic macules are most frequently seen on the gingiva, hard palate and buccal mucosa. The mucosa of the lower lip is almost invariably involved. Oral melanin pigmentation does not disappear with age, but the skin spots fade at puberty. Peutz-Jeghers syndrome should be differentiated from Gardner’s syndrome which is inherited as an autosomal dominant form of polyposis, characterised by the presence of multiple polyps in the colon, together with tumors outside the colon. The countless polyps in the colon may occur as early as the second decade and malignant change is likely unless prophylactic surgical excision of the affected part of the bowel is undertaken. The extracolonic tumors may include osteomas of the skull, thyroid cancer, epidermoid cysts, subcutaneous fibromas, and sebaceous cysts. Gardner’s syndrome can be identified based on oral findings, including multiple impacted and supernumerary teeth, multiple jaw osteomas which give a cotton-wool appearance to the jaws, as well as multiple odontomas. These findings may precede the signs of intestinal polyposis by many years. Thus, early diagnosis of the condition is important at a stage when prophylactic surgery will prevent the serious complications of the disease.

Aetiology

The cause of PJS appears to be a germline mutation of the Serine Threonine Kinase (STK11) gene which is present in the majority of patients. 

Diagnosis

· Molecular genetic testing is available for the STK11gene.
· Having 2 of the 3 following features indicates a positive diagnosis:
-Family history
      -Mucocutaneous lesions
      -Hamartomatous polyps in the GIT

Treatment

· Surgery may be needed to remove polyps that cause long-term problems. 

· Iron supplements help counteract blood loss.

· Patients with PJS should be checked periodically for cancerous polyp changes.

Albright syndrome

Albright syndrome (AS), also called McCune-Albright syndrome, is a triad of café au lait spots, polyostotic fibrous dysplasia, and endocrine disease with precocious puberty. Clinically, patchy brown areas of pigmentation on the oral mucosa have been described, although these are rarer than the cutaneous cafe'-au-lait patches (lesion does not cross the midline in AS). Endocrine disturbances appear early in life and affect the pituitary, thyroid, parathyroid, and ovaries. Precocious puberty in females is a common finding (early menstrual bleeding long before the breasts or pubic hair develop). Polyostotic fibrous dysplasia is a bone disease with fractures and deformity of the skull, spine, and limbs. The fact that girls develop precocious puberty far more frequently than boys probably explains why this autosomal mutation is recognised more frequently in girls than in boys.

Aetiology

The AS is caused by mosaicism for a mutation in a gene called GNAS1 (Guanine Nucleotide binding protein, Alpha Stimulating activity polypeptide 1).

Diagnosis

· Molecular genetic testing is available for the GNAS1 gene.

· Albright syndrome is suspected when at least 2 of the 3 following features are present:

-Hyperfunction such as precocious puberty
-Polyostotic fibrous dysplasia
-Unilateral Café-au-lait spots
Treatment

· There is no specific treatment for AS.
· Drugs that block estrogen production, such as testolactone, have been tried with some success.

· Adrenal abnormalities such as Cushing's syndrome may be treated with surgery to remove the adrenal glands. 

· Gigantism and pituitary adenoma will need treatment with hormone inhibitors or surgery.

· Surgery can help repair some of the bone problems

Metal and drug-induced oral pigmentation

Oral pigmentation may be associated with ingestion of heavy metals. This remains an occupational and health hazard for some individuals who work in certain industrial plants, and for those who live in and around these types of facilities. Certain drugs taken over a period of time may also produce oral mucosal pigmentation. Bismuth, mercury, lead, gold, and arsenic have all been shown to be deposited in oral tissue if ingested in sufficient quantities or over an extended period of time. Oral discolouration due to bismuth therapy is seen much less frequently than in the past when these compounds were used extensively in treatment of venereal diseases. Mercurial intoxication may result from frequent use of calomel (mercurous chloride) as an antisyphilitic and purgative agent, but it became much less common. However, mercury toxicity may result from eating seafood. Lead is seldom used medicinally, but lead toxicosis may arise from contamination with lead water pipes, paints, toys, or dishes. Gold was used in the past for treatment of arthritis and lead to melanoderma and oral mucosal changes. Arsenic use in the treatment of such dermatoses as lichen planus and psoriasis may greatly increase hyperpigmentation. The pigmentation varies from patchy or diffuse pigmentation of the buccal mucosa, tongue, and palate with no other signs or symptoms to a distinct blue-grey, sharply limited line along the free gingival margin. In some patients, the oral pigmentation may be the first sign of heavy metal toxicity. Other oral findings may include metallic taste, burning mucosal sensations, sialorrhea, and extensive ulcerative stomatitis. Additional systemic manifestations may include behavioural changes, neurologic disorders, and GI upsets. Diffuse mucocutaneous melanosis may also be observed in some affected individuals. 

Aetiology

· Occupational over-exposure to heavy metals.

· Certain drugs.

Diagnosis

Although biopsy is a helpful and necessary aid in the diagnosis of focally pigmented lesions, the more diffuse lesions will require a thorough history and laboratory studies in order to arrive at a definitive diagnosis.

Treatment

· No treatment is required.

· Maintaining a good oral hygiene by the patient and dentist is important.

· The discolouration often subsides within months after discontinuation of the medication or exposure to the metal.

Endocrine diseases

Acromegaly 

Acromegaly results when the pituitary gland produces excess growth hormone after closure of the epiphysis at puberty, and is often also associated with gigantism. It most commonly affects adults in middle age. Because of its insidious pathogenesis and slow progression, the disease is hard to diagnose in the early stages, and is frequently missed for many years, until changes in external features, especially of the face, become noticeable. Clinically, bones increase in thickness due to surface deposition. Mandibular protrusion and overgrowth of the nasal cartilage produce a characteristic facial appearance. Severe headaches and voice deepening are other clinical features of the condition. Soft tissue swelling visibly results in enlargement of the hands, feet, nose, lips, ears, and a general thickening of the skin. Intraorally, the tongue is enlarged with teeth gapping. Some reddish brown pigmentation of the oral mucosa has been known to occur in the generalised cutaneous hyperpigmentation with hypertrophy. Expansion of the adenoma can eventually give rise to insufficiency of the other pituitary hormones, due to compression which results in serious complications and premature death if untreated. In gigantism, excess growth hormone is produced in children before the closure of the epiphyses, prior to puberty. There may be a history of visual disturbances due to pressure of tumor on the optic chiasma, headache from raised intracranial pressure, or symptoms due to complications of the disease. Clinically, the excessive growth hormone produces excessive growth of bones and the child can achieve excessive height in stature by adulthood if left untreated.

Aetiology

It most commonly involves a growth hormone (GH) producing tumor called pituitary adenoma.
Diagnosis 

· Visual field assessment to detect optic chiasma involvement, characteristically, a bitemporal hemianopia. 
· Increased insulin growth factor I (IGF1) provides the most sensitive and useful lab test for the diagnosis of acromegaly.
· Other pituitary hormones have to be assessed such as TSH, gonadotropic hormones (FSH, LH), ACTH, and prolactin. 
· MRI of the brain focusing on the sella turcica after gadolinium (contrast agent) administration allows for clear delineation of the pituitary and the hypothalamus, and the location of the tumor. 

Treatment

· In pituitary tumors with well defined borders, surgery is the treatment of choice. 

· For situations in which surgery cannot completely remove the tumor, medication is the treatment of choice, such as somatostatin analogues (SSA) which stops GH production. 

· The latest development in the medical treatment of acromegaly is the use of GH receptor antagonist.
· Dental treatment may be complicated by diabetes mellitus, hypertension, cardiomyopathy, hypopituitarism, kyphosis, and other deformities affecting respiration which might make general anaesthesia hazardous.

· Cosmetic surgery may be needed. 

Addison's disease

Addison's disease or hypoadrenocorticism is a rare chronic endocrine disorder, where the adrenal glands produce insufficient steroid hormones (glucocorticoids and often mineralocorticoids). The symptoms of Addison's disease develop insidiously, and it may take some time to be recognised. The most common symptoms are fatigue, lightheadedness upon standing or while upright, muscle weakness, fever, weight loss, anxiety, nausea, vomiting, diarrhea, headache, sweating, changes in mood and personality, and joint and muscle pains. Some have marked cravings for salt or salty foods due to the urinary losses of sodium. Affected individuals may note increased tanning since adrenal insufficiency is manifested in the skin primarily by hyperpigmentation, especially in folds of the skin and on areas exposed to the sun, in addition to pigmentation of old scars. This is thought to be due to increase melanocyte stimulating hormone (MSH) in response to increase adrenocorticotropic hormone (ACTH) secretion. Intraorally, patchy brownish or black pigmentation of the oral mucosa is seen in areas exposed to occlusal trauma such as the gingivae, tongue, buccal mucosa, and hard palate, although the lips may also be involved. Therefore, it was considered important to ascertain the value of screening patients presenting with oral pigmentation for adrenocortical insufficiency. Care must be taken not to mistake physiological pigmentation of the oral mucosa, which is frequently present in individuals with dark complexion. Medical conditions such as type I diabetes, autoimmune thyroid disease, and vitiligo often occur together with Addison's. The sodium loss in urine due to lack of mineralocortocids leads to decreased cardiac output and, further, hypotension, hyperkalaemia, cardiac arrhythmias, and muscular weakness.

Aetiology

· Insufficient secretion of glucocorticoids and mineralocoids could be either secondary to hyposecretion of ACTH from the anterior pituitary or due to bilateral destruction of the adrenal cortex as a result of an autoimmune disease. 
· Autoimmune adrenalitis is the most common cause of Addison's disease in the industrialised world. 
Diagnosis 

· Good history and general examination for oral and skin pigmentation.

· Blood test for U&E.

· Assay of diurnal variation in plasma cortisol levels.

· Synacthen test.

· Dexamethasone suppression test.

· Medical imaging of the adrenal glands in the form of ultrasound, CT scan or MRI.

Treatment

· Lifelong, continuous treatment with oral hydrocortisone and fludrocortisone is required as replacement for the missing cortisol and aldosterone.

· Regular follow up treatment and monitoring for other health problems is required.

· With proper medication, patients can expect to live a healthy and normal life.

Cushing's syndrome or disease

Cushing's syndrome or disease (hyperadrenocorticism) is an endocrine disorder caused by high levels of corticosteroids in the blood. Symptoms of hyperadrenocorticism include rapid weight gain, particularly of the trunk and face with sparing of the limbs. A common sign is fat deposition in the interscapular region on the back (buffalo hump) and a round face often referred to as a moon face. Other symptoms include excess sweating, telangiectasia, thinning of the skin, striae, acne, hirsutism, baldness or extremely dry and brittle hair, and hyperpigmentation. Systemic complications may include hypertension, peptic ulceration, diabetes mellitus, adrenal suppression, opportunistic infections, impaired wound healing, muscular weakness, osteoporosis with loss of height and pathological fractures, amenorrhea and infertility, and psychological disturbances ranging from euphoria to psychosis. 
 Aetiology

· Cushing's syndrome is of iatrogenic cause due to administration of corticosteroids prescribed by a health care practitioner to treat other diseases.

· Cushing's disease is caused by adenoma in the pituitary gland that produces large amounts of ACTH which in turn elevates glucocorticoids in the blood. 

Diagnosis

· Dexamethasone suppression test or a 24 hours urinary measurement for cortisol.

· Sampling cortisol in saliva over 24 hours may be equally sensitive.

· Visual field assessment may be necessary if a pituitary lesion is suspected.
· Other pituitary hormone levels may need to be examined.

· When any of the above tests are positive, CT scanning of the adrenal gland and MRI of the pituitary gland are performed to detect the presence of any adrenal or pituitary adenomas.

Treatment

· Cushing's syndrome is effectively treated by carefully tapering off, and eventually stopping, the steroid medication that causes the symptoms.
· Cushing’s disease can be treated by surgical removal of an ACTH secreting pituitary adenoma after diagnosis. If both adrenals are removed, replacement therapy is imperative.

Goitre 

Goitre is an enlarged thyroid gland which can lead to a swelling of the neck. There are 2 types, diffuse smooth goitre when the whole thyroid gland swells, and nodular goitre in which certain parts of the thyroid gland swell. Goitres are more common in females than males. Those over the age of 50 are significantly more likely to have goiter compared to younger people. A person with goitre can have normal levels of thyroid hormone (euthyroidism), excessive levels (hyperthyroidism), or levels that are too low (hypothyroidism). In general, goitre not associated with any hormonal abnormalities will not cause any symptoms aside from the presence of anterior neck mass. However, if the gland gets very large, compression of the local structures may result in difficulty with breathing or swallowing, hoarseness, coughing, and a feeling of tightness in the throat.  

Aetiology

Historically, goitre was commonly caused by a lack of iodine in a person's diet. However, as most countries add iodine to salt, it is more usually caused by an imbalance in thyroid hormone production, nodules that develop in the gland, or pregnancy. 

Diagnosis

· Blood test to show levels of thyroid (T3 and T4) and pituitary (TSH) hormones.

· An ultrasound scan of the thyroid will show how big the thyroid gland is, and whether there are any nodules.

· An aspiration biopsy may be taken from a nodule to examine it under the microscope. 

· Radioactive iodine scan may be done to see if any nodules are making too much thyroxine. 

Treatment

· It depends on the cause, size of the goitre, and whether it is causing symptoms.

· If the goitre is euthyroid, no treatment is needed.

· Surgical treatment is only recommended if the goitre causes airway obstruction as shown by cough, voice changes, dyspnea, tracheal deviation, or dysphagia.

Hyperthyroidism

 Hyperthyroidism is the term for overactive tissue within the thyroid gland causing an overproduction of thyroid hormones (T4 and/or T3). At first, it begins slowly and the symptoms may be mistaken for simple nervousness due to stress. Later, excessive secretion of thyroid hormones results in overactivity of the sympathetic system. General examination reveals anxiety, tremor of hands, weight loss despite increased appetite, anorexia, sweating and vasodilatation of skin, heat intolerance, pruritis, eczema, vomiting or diarrhea, onycholysis (nail bed disappears), some may develop a goiter, tacchycardia during sleep (in contrast with anxiety in which tacchycardia disappears during sleep), and exophthalmos (lid lag or retraction, i.e. sclera is visible between the lower eyelid and margin of the cornea) are characteristic. Exophthalmos results from enlargement of extraocular muscles or increased orbital fat volume causing protrusion of the globe. Cardiac disturbances or cardiac failure may complicate hyperthyroidism, particularly in the older patients.

Aetiology

· Primary hyperthyroidism or Graves disease is an autoimmune disease, and is associated with diffuse goiter. It is the most common cause of hyperthyroidism.
· Secondary hyperthyroidism or Plummer's disease is associated with nodular goitre.

Diagnosis

· Because hyperthyroidism, especially Graves disease, may run in families, examination of the members of a family may reveal other individuals with thyroid problems.

· Blood tests show a decreased TSH level, and elevated levels of T4 and/or T3.

· Measuring specific antibodies such as anti-TSH receptor antibodies in Graves disease may also contribute to the diagnosis.

· Thyroid scintigraphy is needed to distinguish hyperthyroidism from thyroiditis.
Treatment

· Initial temporary use of antithyroid medications such as propylthiouracil and methimazole.

· Possibly later use of permanent surgical or radioactive iodine which destroys the thyroid and stops the excess production of hormones. 

· All approaches may cause hypothyroidism which is easily managed with levothyroxine (L-T4) supplementation.

· Exophthalmos can only be resolved surgically by orbital decompression.

Hypothyroidism 

Hypothyroidism or myxoedema is a deficiency of thyroid hormone secretion due to an abnormality in the thyroid gland, or less commonly, the pituitary gland or hypothalamus. Cretinism is a form of hypothyroidism found in infants. It is a condition of severely stunted physical and mental growth due to untreated congenital deficiency of thyroid hormones usually due to maternal hypothyroidism. Women are much more likely than men to develop hypothyroidism. The disease is also more common among people older than 50 years of age. The earliest clinical finding is a yellowish, cold, dry and thickened skin. General examination reveals fatigue, weight gain and water retention, cold intolerance, constipation, depression, joint and muscle pain, pruritis, puffy face, thin eyebrows, dry and thinning hair, decreased sweating, brittle fingernails, impaired fertility, and bradycardia. Constant high levels of TSH may cause the thyroid gland to become enlarged and form a goiter. Intraoral examination shows enlarged tongue with indentations and difficulty in speech. Rarely, severe untreated hypothyroidism may lead to myxoedema coma which is an extreme form of hypothyroidism in which the body slows to the point that it becomes life-threatening. 

Aetiology

· Hashimoto's thyroiditis, an autoimmune disorder, is the most common cause of hypothyroidism. 

· Some women develop hypothyroidism after pregnancy.

· Medical or surgical treatment of many thyroid conditions is the second major cause.
Diagnosis

· Blood test shows increased TSH level, and lower levels of T4 and T3. 

· Antithyroid peroxidase antibodies (anti-TPO antibodies) should be tested. 

· Testing for anaemia, including ferritin is recommended.

· Serum cholesterol level may be elevated in hypothyroidism. 

· Prolactin is a widely available test of pituitary function. 

Treatment

· The most effective treatment is supplementation with oral levothyroxine (L-T4) alone, once a day, preferably in the morning. 

· In some cases, administering both synthetic L-T4 and L-T3 simultaneously in combination.
· Blood level monitoring is needed to ensure that TSH is still in range and that the patient has not become subclinically hyperthyroid.

· Dental management could be complicated by myxoedematous coma induced by sedatives, analgesics, or general anaesthesia; therefore, local anesthesia is preferable.

Hyperparathyroidism 

Hyperparathyroidism is overactivity of the parathyroid glands, resulting in excess production of parathyroid hormone (PTH) or parathormone. The PTH regulates calcium and phosphate levels and helps to maintain these levels. Calcium is essential for good health as it plays an important role in bone and tooth development, and in maintaining bone strength. It is also important in nerve transmission and muscle contraction. Hyperparathyroidism affects women more than men, and risk increases with age. Common manifestations of hyperparathyroidism include weakness and fatigue, depression, bone pain, myalgias, loss of appetite, nausea and vomiting, constipation, polyuria, polydipsia (excessive thirst), cognitive impairment, kidney stones, and osteoporosis. General examination reveals little, but dental radiography shows complete or partial loss of lamina dura, alveolar bone demineralisation (ground-glass appearance), and giant cell fibrous bone lesions (brown tumors). The more advanced the disease, the more extensive the abnormality. Early detection and surgical removal are very important, since delay may lead to irreversible kidney damage, hypertension, renal failure, and coma. 

Aetiology

· Primary hyperparathyroidism is idiopathic and may be due to benign adenoma. Usually, only 1 of the 4 parathyroid glands is affected.
· Secondary hyperparathyroidism is mostly due to hypocalcemia (low blood calcium level), as encountered in various situations such as vitamin D deficiency or chronic kidney disease. 
· Lithium is also associated with an increased incidence of hyperparathyroidism.

Diagnosis

· Dental radiographs.

· Blood tests will show increased levels of PTH, calcium, and alkaline phosphatase, and lower levels of phosphorus. 
· A 24 hours urine collection test can help determine how well the kidneys function, and how much calcium is excreted in the urine. 

· X-rays, ultrasound or CT scans of the kidneys or urinary tract may show calcium deposits or other abnormalities.

· Biopsy from giant lesions to differentiate it from giant cell granulomas. 

· BMD test or bone densitometry can help detect bone loss and the risk of fractures.
Treatment

· It depends upon the severity and cause of the condition. 

· If there is mild increase in calcium level due to primary hyperparathyroidism, with no symptoms, then regular checkups with the doctor is sufficient.

· If symptoms are present or serum calcium level is very high, surgery may be needed to remove the parathyroid adenoma that is overproducing the hormone.

· Treatment of secondary hyperparathyroidism depends on the underlying cause.

· Calcimimetics which turn off secretion of PTH have been approved for the treatment of primary hyperparathyroidism caused by parathyroid cancer, and secondary hyperparathyroidism due to kidney failure with dialysis.
Hypoparathyroidism 

Hypoparathyroidism is decreased function of the parathyroid glands, leading to decreased levels of parathyroid hormone (PTH). This hormone helps regulate the balance of 2 minerals in the blood, calcium and phosphorus. The consequence of hypoparathyroidism is low calcium level (hypocalcaemia) which is a serious medical condition. Clinical examination reveals fatigue, painful menstruation, patchy hair loss such as thinning of eyebrows, dry and scaly skin, brittle nails, anxiety or nervousness, headaches, depression, mood swings, memory problems, and oral candidiasis.  Delayed eruption of teeth and tooth hypoplasia can occur if hypoparathyroidism develops in childhood. In severe cases, hypoparathyroidism may lead to serious complications such as tingling or paraesthesia of the lips, tongue, fingertips and toes, cramp-like spasms or twitching (tetany) of muscles of face, arms and legs, which may be prolonged and painful, spasms of the throat that could interfere with breathing, creating a possible emergency, and eventually grand mal seizures, impaired kidney function, heart arrhythmias, fainting, and even heart failure.

Aetiology

· Acquired hypoparathyroidism is the most common cause, and it develops after injury to the parathyroid glands during thyroidectomy or other neck surgeries.

· Autoimmune invasion and destruction of the parathyroid tissues is the most common non-surgical cause.

· Magnesium deficiency can affect the function of the parathyroid glands. 

· Extensive cancer radiation treatment of the face and neck can result in destruction of the parathyroid glands, or due to radioactive iodine treatment for hyperthyroidism. 
· DiGeorge syndrome is a childhood disease in which hypoparathyroidism occurs because all the parathyroid glands are missing at birth.
· Other causes of hypocalcaemia should be excluded such as vitamin D deficiency, dietary-calcium deficiency, and metabolic disorders.

Diagnosis

· Blood tests will show low calcium, PTH, and magnesium level, and a high level of phosphorus.

· A urine test may be done to determine how much calcium is being removed from the body.

· Measuring cyclic adenosine monophosphate (cAMP) in the urine, after an intravenous dose of PTH, can help in the distinction between hypoparathyroidism and other causes.

· ECG for abnormal heart rhythms.

· X-rays and BMD test to determine whether abnormal calcium levels have affected the strength of the bone.
Treatment

· Long-term treatment of hypoparathyroidism is with calcium and vitamin D3 supplementation. 

· Severe hypocalcemia, a potentially life-threatening condition, is treated as soon as possible with intravenous calcium.

· Teriparatide, a synthetic form of PTH (presently registered for osteoporosis) might become the treatment of choice for PTH supplementation; although further studies are awaited.

· Unless treated, the consequences are usually fatal.

Fibrous dysplasia 

Fibrous dysplasia is a bone disorder in which scar-like (fibrous) tissue develops in place of normal bone. As the bone grows, the softer, fibrous tissue expands, weakening the bone. Fibrous dysplasia can cause the affected bone to deform and become susceptible to fracture especially when involving the skull or facial bones. Virtually any bone in the body can be affected. Many patients (70-80%) have lesions localised in a single bone (monostotic fibrous dysplasia), while others have them in many bones (polyostotic fibrous dysplasia). The most severe form of polystotic fibrous dysplasia is known as Albright Syndrome. Fibrous dysplasia may cause few or no signs or symptoms, particularly if the condition is mild. More serious cases may result in bone pain and deformity, difficulty walking and fractures, which usually develop before age 15 years. 

Aetiology

· The basic cause of fibrous dysplasia is unknown. 

· It develops before birth, and its development has been linked with a gene mutation that affects the cells that produce bone.
Diagnosis

· It may be discovered incidentally on an x-ray for another condition, and appears as an abnormal section of bone that has the hazy appearance of ground glass.

· CT scan or MRI may be used to determine how extensive the bones are affected, bone scan to determine whether the lesion is monostotic or polyostotic, and bone biopsy to exclude cancer.
· Screening for endocrine disorders is recommended.

Treatment

· There is no cure for fibrous dysplasia. 

· In mild cases with no signs or symptoms, no treatment is needed.

· In severe cases that develop signs and symptoms, treatment may include medications such as oral bisphosphonates to inhibit bone breakdown and reduce pain.

· Surgery is recommended to correct a deformity or fix a fracture.  

Cherubism 

Cherubism is a rare genetic disorder that causes bilateral expansion of the mandible, and sometimes the whole jaw. It is caused by a loss of bone in the jaw, and its replacement with excessive amounts of fibrous tissue. Cherubism is usually first diagnosed around age 7, with nontender enlargement of the jaw. In most cases, the lesions characteristically continue until puberty, and then they partially or fully regress and show sclerotic involution in adulthood. However, in rare cases the condition continues to deform the affected person's face. The sponge-like bone formation causes premature loss of deciduous teeth and abnormal growth of permanent teeth. It may also interfere with normal jaw motion and speech. Cherubism is similar to fibrous dysplasia radiographically, especially when the latter is confined to the jaw. The similarity in appearance has prompted the suggestion that cherubism may be a familial form of fibrous dysplasia localised to the jaw. Recent genetic analysis, however, has shown them to be separate entities.

Aetiology

· Mutations in the SH3BP2 gene have been identified in about 80% of patients. 

· In most of the remaining cases, the genetic cause of the condition is unknown.

Diagnosis

· The disease is usually diagnosed when dental abnormalities are found. 

· Bilateral relatively symmetric mandibular involvement is a distinguishing feature. 

· X-ray and CT scan typically shows expansile remodeling of the involved bones, thinning of the cortices, and multilocular radiolucencies with a coarse trabecular pattern. 
· The only definite way to correctly diagnose the disease is by sequence analysis of the SH3BP2 gene.

Treatment

· It is usually a self-limiting disease, and requires no treatment.

· In severe cases, disfigurement due to jaw expansion necessitates cosmetic surgery. 

Paget's disease

Paget's disease, also known as osteodystrophia deformans, is a chronic disorder that typically results in enlarged and deformed bones. It is a condition of osteoclastic activity that occurs side by side with compensatory disorganised bone overgrowth. In the earliest stages, bone resorption predominates at localised areas in long bones and skull, followed by a compensatory increase in abnormal bone formation. This intense cellular activity produces a chaotic picture of trabecular bone, rather than the normal linear lamellar pattern. The new bone is bigger, but weakened and filled with new blood vessels. The bone hypercellularity may then diminish, leaving a dense pagetic bone. Paget's disease is rarely diagnosed in people less than 40 years of age. Men are more commonly affected than women. Most cases are asymptomatic and mild. However, bone pain may be the first symptom, in addition to headaches, hearing loss, drowsiness, and arthritis. In advanced cases, bone overgrowth may lead to increased head size and bossing of frontal bones that result in ill fitted hat, dentures, or glasses, bowing of long bones, and dorsal kyphosis. Intraorally, spacing of teeth, especially of the maxilla, may be the first sign of the disease, in addition to hypercementosis. Dental extractions may be complicated by excessive bleeding. A small percentage of patients may develop a cancer of the bone called osteosarcoma.

Aetiology 

· The cause of paget's disease is not clear. 

· Genetic factors and viruses may play a role in the development of the disease.

 Diagnosis

· Paget’s disease may be discovered incidentally on an x-ray for another condition or when a routine blood test shows an elevated level of ALP.

· ALP level is elevated in the blood with normal calcium, phosphate, and transaminase levels.
· Dental x-ray shows loss of lamina propria and hypercementosis.
· Pagetic bone has mosaic appearance on x-rays, while skull radiography shows cotton-wool appearance. 

· Bone scans and x-rays are useful in determining the extent and activity of the condition. 

Treatment

· The goal of treatment is to relieve bone pain and prevent further bone breakdown.

· Oral bisphosphonates is the appropriate therapy and it helps increase bone density.

· NSAIDs may also be given for pain.

· Calcium (1000–1500 mg per day), vitamin D (400 units per day), and adequate sunshine is needed.

· Orthopaedic surgery may be needed to correct a deformity in severe cases.

Osteoporosis 

Osteoporosis is a disease characterised by low bone mass and loss of bone tissue that may lead to weak bones with an increased risk of fracture. The disease may be classified as either primary (type 1 or 2) or secondary osteoporosis. It is most common in women after menopause, and is referred to as primary type 1 or postmenopausal osteoporosis. Primary type 2 osteoporosis or senile osteoporosis occurs at age 75 years and older and is seen in both females and males. The onset of secondary osteoporosis is at any age, and is a result of prolonged use of certain medications (eg steroids and anticonvulsants) and the presence of predisposing medical problems or disease states. Osteoporosis is a silent disease with no symptoms early in the course of the disease, but later may cause dull pain in the bones or muscles, particularly low back or neck pain. Often a person will sustain a fracture before becoming aware that the disease is present. By then, the disease will be in its advanced stages, and damage may be serious. Bone fractures due to osteoporosis typically occur in the vertebral column, rib, hip, and wrist. Since the teeth are embedded in bone that comprises the maxilla and mandible, osteoporotic changes affect these structures. The systemic bone loss seen in osteoporosis is associated with loss of bone surrounding the teeth.

Aetiology

Excess alcohol, tobacco smoking, vitamin D deficiency, malnutrition, underweight, heavy metals, caffeine, lack of estrogen in women and androgen in men, endocrine disorders, rheumatoid arthritis, familial tendency, and bone cancer.
Diagnosis

· Blood tests to measure calcium, phosphorus, vitamin D, testosterone, thyroid and kidney function.
· BMD or bone densitometry is reduced in osteoporosis. 

Treatment

· Lifestyle changes include weight bearing exercise that stops or reverses osteoporosis. 

· Medications include calcium, vitamin D, oral bisphosphonates and several others. 

Pregnancy

The numerous hormonal changes that occur during pregnancy have significant effects in many parts of the body, including the oral cavity. Significant complications of pregnancy include nausea and vomiting, chloasma, facial telangiectasia, sialorrhea, postural hypotension, tachycardia, anaemia, venous thrombosis or DIVC (disseminated intravascular coagulopathy) due to increased blood coagulability, and pre-eclampsia (hypertension and proteinuria). Pregnancy has a considerable effect on oral heath, and pregnancy gingivitis is the most common finding. It has been reported in up to 100% of pregnant women and is evident in the second and third trimester. Pregnancy gingivitis is not caused by an increase in dental plaque, but results from elevated serum progesterone level during pregnancy. These changes are temporary and will resolve postpartum. The pregnancy epulis affects 10% of women and appears most common in early pregnancy. It develops on the interdental papillary gingiva, particularly on the labial aspect, and more commonly on the upper jaw. Increased tooth mobility, particularly of upper incisors, has been detected towards the end of pregnancy, even in periodontally healthy women. It is thought to be due to the hormone relaxin that facilitates delivery and causes relaxation of periodontal ligaments as well. The condition usually resolves after delivery. Tooth surface loss, primarily through acid-induced erosion, may be seen if there have been nausea and associated repeated vomiting during pregnancy. Many recent studies found an association between periodontal disease and preterm delivery or low birth weight. Mothers with severe periodontitis have high levels of prostaglandin in their blood, a fact which may be associated with early uterine contractions. These manifestations of pregnancy can be minimised and managed satisfactorily until childbirth, when these conditions may regress. It is also useful that the patient is made aware of the transient nature of some of these conditions and reassured accordingly.

Management 

· Radiography should be avoided, especially during the first trimester of pregnancy. 

· Elective dental care should be avoided during the first trimester and the last one-half of the third trimester as it may lead to abortion or premature labour, respectively.

· Drugs, local anaesthesia, and sedation are hazardous and should be postponed post-partum. 

· Avoid laying the patient flat in the third trimester to avoid supine hypotensive syndrome.

· Patients with pregnancy gingivitis need regular dental visits for professional cleaning and monitoring, with oral hygiene instructions. 

· Surgery of pregnancy epulis should only be performed during the second trimester if the epulis is traumatised, resulting in pain and bleeding, or interfering with speech or mastication. Given the high recurrence rate of this lesion, surgery should ideally be delayed until after delivery, when the epulis often regresses.

· Management of tooth surface loss is essentially preventative and includes the regular use of a fluoride mouth rinse, especially in those women who vomit frequently. In addition, women should be advised to avoid toothbrushing directly after vomiting as the effect of erosion can be exacerbated by brushing of already demineralised tooth surface.

Menopause 

Menopause or climacteric is a physiological process typically occurring between the ages of 45-54 in women, marking the permanent cessation of menstruation (amenorrhea) and fertility. It is the result of irreversible changes in the hormonal and reproductive functions of the ovaries. Menopause is accompanied by a number of characteristic physical changes, some of which occur in the oral cavity. The more general manifestations of menopause include hot flashes, insomnia, perspiration at night, headache, mood swings, anxiety and depression, obesity, hirsutism of upper lip and chin, osteoarthritis and osteoporosis, and atrophic vaginitis. Oral symptoms associated with menopause include burning mouth syndrome, dry mouth (xerostomia), alveolar bone loss as a result of osteoporosis, abnormal taste sensations, as well as a rise in the prevalence of periodontal disease. It is evident that a relationship exists between estrogen levels and the condition of the oral cavity.

Aetiology

It is due to ovarian failure and the accompanying decline in estrogen production.

Diagnosis

· The most common way to diagnose menopause is after 12 months of amenorrhea, by menstrual and medical history.

· Blood tests reveal elevated level of follicle stimulating hormone (FSH), and decreased estrogen level. 

· TSH level is also needed because hypothyroidism can cause symptoms similar to those of menopause.

· BMD test or bone densitometry is needed, to measure the amount of calcium in bones due to increased risk of osteoporosis.
· Mammograms and breast self-exams are recommended.

Treatment

· Menopause itself requires no medical treatment, but treatment focus is on relieving signs and symptoms of menopause. 

· Regular exercise, stress avoidance, and relaxation techniques may improve sleep and reduce irritability and vasomotor symptoms. 
· Estrogen therapy, either oral conjugated estrogen or estradiol remains, by far, the most effective treatment option for relieving menopausal hot flashes; however, health risks of oral hormone therapy outweigh the benefits. A natural alternative to estrogen includes soy protein, black cohosh, flax seeds, vitamin E, rhubarb root extract, or acupuncture. 

· Venlafaxine, an antidepressant related to the class of drugs called serotonin and norepinephrine reuptake inhibitors (SNRIs), may decrease the menopausal hot flashes.  

· Gabapentin, the drug to treat seizures, has been shown to significantly reduce hot flashes. 

· Clonidine, used to treat high blood pressure, may significantly reduce the frequency of hot flashes, but unpleasant side effects are common. 

· Oral bisphosphonates are a nonhormonal medication to prevent or treat osteoporosis, and have replaced estrogen as the main treatment for osteoporosis in women. 

· Selective estrogen receptor modulators (SERMs) such as raloxifene, mimic estrogen's beneficial effects on bone density in postmenopausal women, without some of the risks associated with estrogen. 

Diabetes mellitus 

Diabetes mellitus (DM) is the most common endocrine disorder that is characterised by persisting raised blood glucose levels (hyperglycemia). Normally, blood glucose levels are controlled by insulin, a hormone produced by the beta cells of the islets of Langerhans, located in the pancreas. When the blood glucose elevates, insulin is released from the pancreas to normalise the glucose level. Diabetes is a chronic condition, that although it can be controlled, it lasts a lifetime. There are 2 main types of diabetes, type 1 or juvenile-onset diabetes in which the body does not produce enough insulin, and type 2 or adult-onset diabetes, which is the most common (95%) and results from insulin resistance, a condition in which cells fail to use insulin properly. Although type 2 diabetes was previously uncommon in children, 20% or more of children diagnosed with diabetes in some countries have type 2, a change associated with increased rates of obesity. Gestational diabetes is hyperglycemia that is first recognised during pregnancy and may precede the development of type 2 diabetes. Symptoms in type 1 diabetes develop before the age of 25, in whom the onset is relatively acute, and signs and symptoms are severe, while in type 2 they often has a more insidious onset with milder signs and symptoms. The high blood sugar in both types produces the classical symptoms of polydipsia, polyuria, and polyphagia. In addition to weight loss, fatigue, delayed healing of bruises and wounds, frequent infections (eg urinary tract infection), mood swings and irritability, blurred vision, headache, high blood pressure, dry and itchy skin, tingling, numbness, or burning in hands or feet. The initial manifestation of diabetes in the mouth may include xerostomia associated with bad taste (cacognesia), pain and burning sensation, recurrent and multiple periodontal abscesses with alveolar bone resorption, candidiasis, angular cheilitis, sialosis, and dental caries. Diabetes without proper treatment can cause many complications that include hypoglycemia, diabetic ketoacidosis, or nonketotic hyperosmolar coma. Serious long term complications include cardiovascular disease, chronic renal failure, amputation, and retinal damage. 

Aetiology

· Type 1 diabetes is partly inherited, and then is triggered by certain infections, with some evidence pointing at Coxsackie B4 virus. 

· Type 2 diabetes is due primarily to lifestyle factors such as obesity, lack of exercise, smoking, and drugs (eg corticosteroids or anticonvulsants) which suppress insulin production.
Diagnosis

· Random and fasting plasma glucose test.

· Oral glucose tolerance test (OGTT). 

· HbAlc measures the haemoglobin that binds to glucose and remains in the circulation for 3 months; therefore, it acts as a cumulative index of diabetic control.

· An assessment of C-peptide level and GAD (glutamic acid decarboxylase) autoantibody test helps differentiate between type 1 and type 2 diabetes when the diagnosis is unclear. 

· Urinalysis (glycosuria) is of little diagnostic significance due to varying kidney theresholds to glucose, but it may be useful in monitoring diabetic control.

Treatment

· The deleterious effects of diabetes may be accelerated by smoking, elevated cholesterol levels, obesity, high blood pressure, and lack of regular exercise.

· Type 1 diabetes requires daily insulin therapy by subcutaneous injection, and pancreas transplants have been tried with limited success. 

· Type 2 diabetes is well controlled and most patients can be managed either on diet alone or by diet and oral hypoglycemic medication. 

· Self-monitoring of blood glucose levels is also important to assess how well treatment is working.

· Gestational diabetes usually resolves after delivery.

Orofacial pain

Atypical facial pain

Atypical facial pain (ATFP), also known as persistent idiopathic facial pain, is a fairly common pain disorder of the face, which shares some features with trigeminal neuralgia (TN). It refers to pain within the territory of the trigeminal nerve, but can extend into the upper neck or back of the scalp, that does not fit the classic presentation of other head and neck neuralgias. Recent studies propose that ATFP is an early form of TN. Indeed, some patients have components of both ATFP and TN symptoms. Atypical facial pain affects both sexes approximately equally, but more women than men seek medical care. It mainly affects adults and is rare in children. At onset, the pain might be confined to a limited area on one side of the face, but after a period of time, it might spread to a larger area, and is usually long lasting that persists for most of the day. The pain is described as dull, aching, sharp, squeezing, burning or crushing sensation that does not awaken the patient from sleep. In addition, it is not associated with numbness, tingling, or other physical signs. Depression and anxiety are prevalent in this population and compound the diagnostic puzzle. There are usually no serious long-term consequences.


Aetiology

· The cause is not completely known.

· The pain may be precipitated by dental work, sinus surgery, or facial trauma. 
· It may also be caused by an injury to a small branch of one of the divisions of the trigeminal nerve. 
Diagnosis

· Other conditions should be ruled out.

· Careful dental and ENT evaluation.

· Thorough neurological assessment of the head and neck should be conducted.
· X-ray of the skull, MRI or CT scan shows no abnormalities.


Treatment


· It is less effective than in other facial pain syndromes.

· Anticonvulsants and antidepressants are the mainstays of medication treatment.

· Alternative therapies such as acupuncture and neuromuscular reeducation have been tried, and should be considered as part of a comprehensive treatment plan.

· Surgical procedures generally are not successful with ATFP patients.

Atypical odontalgia

Atypical odontalgia (AO) or phantom tooth pain is a common condition in which a tooth is very painful but no obvious cause can be found. All ages can be affected, except for children.  It seems to be more common in women in their mid 40’s. The pain is continuous, usually burning, aching, and sometimes throbbing, most often occurs in a maxillary molar or in a tooth next to a molar, but may occur also in the bone/gum surrounding a tooth. Since symptoms are very similar to those caused by a toothache, often numerous dental procedures are done. To complicate matters, these treatments may offer temporary relief from pain, only to have the pain return. Often there is increased sensitivity to pressure over the painful region. 

Aetiology

· It is of uncertain origin.

· Possible causes may include psychological disorders, deafferentation (some sort of nerve damage or pathology initiated by dental procedure or tooth trauma), and vascular problems.

Diagnosis

· It is based primarily on symptoms and elimination of other possible disorders.   

· Tests may include dental x-rays, OPG, CT scan, and possibly MRI. In AO these tests show no abnormality.

· If a nerve block does not result in pain reduction, then a diagnosis of AO should be considered.

Treatment
· Pain medications such as analgesics and sedatives are not effective. 

· Antidepressant medications can reduce AO pain, which is probably due to their analgesic effects and not due to their antidepressant effects, as patients with AO are generally not depressed.

· Surgery and other dental interventions rarely provide relief. 

Cluster headache 

Cluster headache (CH), also known as periodic migrainous neuralgia, occasionally referred to as alarm clock headaches, because of its ability to wake a person from sleep. The onset of an attack is rapid, and most often without the preliminary signs that are characteristic of a migraine. This type of headache predominantly affects middle aged men. However, the first attack most frequently arises during adolescence or the early 20s. Cluster headache is always unilateral and is characterised by intense burning and boring pain, frequently located in or around one eye and temple and occasionally in one cheek or jaw. The affected eye is bloodshot and teary, and the nostril on that side often becomes blocked and may run profusely. Other features can include reduced pupil size, a drooping eyelid, and a flushed face. The excruciating pain reaches a peak within 15 minutes, and typically persists for 30 minutes to 2 hours. Affected persons usually do not lie down during the attack because it usually worsens the pain. The headaches can happen at any time, but they most commonly occur 2-3 hours after falling asleep, usually during the phase of deep sleep known as rapid eye movement (REM). Cluster headache can occur daily for days, weeks, or months before a remission period that can last weeks or years (episodic attacks), or in 10-15% of sufferers it may occur for a year or more without remission (chronic attacks). A chronic phase may begin after a period of episodic attacks.

Aetiology

· There is usually no family history of similar headaches.
· The underlying cause of CH is not fully understood.

· It has been classified as a vascular headache and the intense pain is caused by the dilation of blood vessels, which creates pressure on the trigeminal nerve.

· Alcohol, smoking, stress, glare (very bright light), or ingestion of specific foods may trigger an attack. 

· Current research links CH with chemically active proteins found in nerve endings around blood vessels of the trigeminal nerve, others relate it to low testosterone level or to the body's sudden release of histamine or serotonin.
Diagnosis

· It often goes undiagnosed for many years, being confused with migraine or other causes. 

· A headache diary is useful tracking when and where the pain occurs, how severe it is, how long the pain lasts, and coping strategies used, will help to reach a diagnosis.

· CH is benign, but because of the extreme and debilitating pain associated with it, and potential risk of suicide, a severe attack is nevertheless treated as a medical emergency. 

· Some tests may be performed to exclude other ailments that cause similar pain such as an aneurysm of the carotid artery in the head, a tumor made up of newly formed blood vessels, sinusitis, or glaucoma.
Treatment

· The majority of patients can be controlled on medication; however, patients with chronic form are resistant to medical therapy and therefore very difficult to treat.
· Abortive treatment options include 100% oxygen (8-15L) which often provides relief, sumatriptan given as a subcutaneous injection at the start of an attack, or dihydroergotamine in a suppository, tablet, injection, or aerosol form.
· Preventative treatment includes verapamil, lithium, divalproex sodium, and topiramate.

· Use of radiofrequency heating by means of a needle that deadens the trigeminal root nerve fibers, may be effective with fewer side effects than other invasive surgical procedure; however, this therapy is usually used only after all other treatments have failed. 

Paroxysmal hemicrania 

Paroxysmal hemicrania (PH), also known as Sjaastad syndrome, is a migraine-like headache. It normally consists of multiple severe, yet short headache attacks. These attacks normally will only affect one side of the cranium, hence the term hemicrania. This headache resembles cluster headache in character but distinguishes itself by its dramatic responsitivity to indomethacin therapy. Unlike cluster headache, PH is predominantly a disorder of females. The onset is usually in adulthood, with a mean age of approximately 33 years. Some cases have also been reported in children and teenagers. Most patients have no family history of the disorder, though approximately 25% have a positive family history of migraine. The pain of PH is often described as pulsating, throbbing, or stabbing, and ranges from moderate to excruciating in severity. The majority of patients report 15 or more attacks a day. Each individual headache can last from 2 minutes to 2 hours, although most commonly it lasts less than 25 minutes. Attacks can occur throughout the day and night, even during rapid eye movement (REM) sleep. Approximately 60% of patients report tearing from one eye on the same side of the headache. Other associated symptoms on the same side as the headache include droopiness, redness and irritation of the
eyelid, and nasal congestion.
Aetiology

· The pathophysiology of PH is unknown. 

· Changes in intraocular pressure that occur during attacks suggest autonomic dysfunction, and the periodicity of this disorder suggests a central generator.

· In 10% of patients, attacks may be triggered by flexing, rotating, or pressing the upper portion of the neck.

Diagnosis

· A positive response to indomethacin is often used as a diagnostic indicator for PH. 

· PH can occur in conjunction with migraine, cluster, or trigeminal neuralgia. 

· It is important to have an imaging study, such as an MRI or CT scan of the brain, to evaluate for rare secondary causes of PH, such as a stroke, collagen vascular disease, or a tumor. 

Treatment

· PH is treated with NSAIDs, in particular indomethacin (up to 200 mg per day), which is usually totally effective in eliminating the symptoms. Sustained-release indomethacin, taken before bed, can sometimes help prevent nighttime attacks. 

· It is very important for patients who are taking indomethacin daily to monitor for GI side effects, which can be treated with over-the-counter antacids, histamine receptor antagonists, or omeprazole. 
Tension headache

A tension headache is the most common type of primary headaches and account for nearly 90% of all headaches. The headache is caused by tightness or contraction of neck and scalp muscles, and is typically a mild to moderate pain, but may be severe. The pain is frequently bilateral and often starts at the back of the head and moves forward, which means it is present on both sides of the head at once that many people describe as feeling as if there is a tight band around their head. If the headaches occur fewer than 15 days a month, they are called episodic tension headaches. If they occur 15 or more days in a month for at least 6 months, they are considered chronic tension headaches.  
Aetiology

· The cause is not well understood.
· Newer theories suggest tension headache is caused by changes in brain chemicals (neurotransmitters including serotonin), similar to what happens with a migraine.

· Triggers may include stress, hunger, depression, anxiety, bad posture of head, eye strain, sleep deprivation, head or neck injury, bruxism, caffeine withdrawal, dehydration, certain foods or food additives, and medication overuse. 

Diagnosis

· Clinical examination shows musculoskeletal tenderness around the neck and scalp.
· X-ray of the neck to look for arthritis or spinal problems. 

· CT scan or MRI to rule out tumor, aneurysm, or to check for sinusitis 

· Electroencephalogram (EEG), a brain wave study, to look for any seizure activity

Treatment

· Episodic tension headaches generally respond well to over-the-counter analgesics such as ibuprofen, paracetamol, aspirin, or analgesic/sedative combinations which are widely used (eg analgesic/antihistamine or analgesic/barbiturate combinations). 

· Chronic tension headaches medication include amitriptyline, mirtazapine, topiramate, or sodium valproate (as prophylaxis). 

· Botulinum toxin A (Botox) offers some hope as a local treatment for patients with frequent tension-type headache, though results are varied.

· If an injury in the cervical spine is contributing to tension headaches, a nerve block using a steroid to reduce inflammation and muscle contraction, may be considered.
Migraine

Migraines are chronic headaches that can cause significant pain when untreated. The frequency with which headaches occur varies from person to person. Migraines usually begin in childhood, adolescence, or early adulthood and are most common in people who are between 30-39 years old. Women are 3 times as likely to have migraines as men. The typical migraine attack produces moderate to severe pain, which is unilateral affecting one half of the head and pulsating or throbbing in nature, lasting from 4-72 hours. Symptoms include nausea with or without vomiting, and extreme sensitivity to light (photophobia) and sound (phonophobia), and are aggravated by physical activity, but improve with sleep. Approximately one-third of patients who suffer from migraine headaches perceive an aura which is an unusual sensory experience, such as seeing flashes of light, blind spots, or feeling pins and needles in an arm or leg. Anyone of these is a sign that migraine will soon occur.  Whether or not the patients have auras, they may have one or more sensations of premonition (prodrome) several hours or a day before headache actually strikes. This includes feelings of elation or intense energy, cravings for sweets, thirst, drowsiness, irritability or depression. 

Aetiology

· The cause of migraine headache is unknown.

· Researchers used to believe migraines were linked to the opening and narrowing of blood vessels in the head. Recently, they believe the cause is related to genes that control the activity of some brain cells. 

· The most common theory is imbalances in brain chemicals, including serotonin.

· A minority of migraines may be induced by triggers such as stress, hunger, and fatigue. 
Diagnosis

· It can be achieved on the basis of family history and medical examination.

· If the headaches are unusual, severe, or sudden then a variety of tests are needed to rule out other possible causes such as tumors, strokes, aneurysms, infections, neurological diseases, and other brain abnormalities. These tests include MRI, CT scan, and spinal tap (lumbar puncture) in which a thin needle is inserted between 2 vertebrae in the lower back to extract a sample of CSF for laboratory analysis. 

Treatment

· Abortive agents taken during migraine attacks are designed to stop symptoms that have already begun, and include NSAIDs, triptans, ergotamine, and antinausea medication.

· Preventative agents taken regularly, often on a daily basis, to reduce the severity or frequency of migraines include beta-blockers, calcium channel blockers, antidepressants, antiseizure drugs, and antihistamine.  
· Botox has been approved recently to treat chronic migraine headaches in adults.
· Avoid medication overuse headache, known as rebound headache, which is a common problem among migraneurs.
Temporomandibular joint disorder 

Temporomandibular joint (TMJ) disorder or syndrome is a term covering acute or chronic inflammation of the TMJ. The disorder and resultant dysfunction can result in significant pain and impairment. The TMJ is susceptible to many of the conditions that affect other joints in the body, including ankylosis, arthritis, trauma, dislocations, developmental anomalies, and neoplasia. Temporomandibular joint symptoms are relatively common, occurring in 10-25% of the population and only about 5% of people with symptoms will seek treatment. It may occur at any age, but is more common in women and in early adulthood. Signs and symptoms of TMJ disorder vary in their presentation, and can be very complex, but are often simple. The cardinal symptoms are facial pain, restricted jaw function, and joint noise. Pain may be located immediately in front of the tragus of the ear or around the joint and may be referred to the ear, temple, cheek, head, neck, and shoulder. Restricted jaw motion may affect mandibular movement in any direction and the patient may generally complain of a tight feeling or a sensation of the jaw catching or getting stuck, which is probably a muscular disorder, and usually relates to internal derangement of the joint. Joint noise is common when opening or closing the mouth, and is usually described as a click or pop when a single sound is heard and as crepitation when there are multiple sounds. Other symptoms associated with TMJ disorder may include ear problems (otalgia, tinnitus, dizziness, or hearing loss), headache or migraine particularly in the morning, and biting or chewing discomfort.

Aetiology

TMJ disorder is thought to have a multifactorial aetiology, but the pathophysiology is not well understood. Causes can be classified into: 

Factors affecting the joint:

· Intra-articular disc derangement (various types).

· Osteoarthritis, rheumatoid arthritis, or other types of arthropathy (eg gout, pseudogout, or spondyloarthropathy). 

· Trauma, infection, hypermobility or hypomobility, and rarely tumors. 

· Congenital disorders such as branchial arch disorder. 

Factors affecting muscles and joint function which are more common: 

· Chronic pain or increased pain sensitivity, and psychological factors.

· Muscle overactivity due to bruxism or orofacial dystonias.

· Dental malocclusion was formerly considered to be an important factor, but recent evidence does not support this.
Diagnosis

· Blood tests may be helpful to look for signs of inflammation, or to rule out other causes of pain, such as CBC, ESR, CRP, calcium, phosphate or alkaline phosphatase, uric acid, serum creatine and creatine phosphokinase, and RF.  
· MRI is the examination of choice, because it directly visualises soft tissue joint components. Bony components are visualised better by CT scan. X-rays are now used less often. 

· A diagnostic nerve block may help to clarify whether the pain is coming from the joint or the muscles. Local anaesthetic is injected near the nerve which goes to the jaw joint. If this relieves the pain, then it suggests that the pain comes from the joint itself.

· Arthroscopy (using a fibreoptic device to look inside the joint) may be used only if other tests do not show the cause of the pain.

Treatment

Non-drug treatment

· Correction of any discrepancies from normal should be the primary goal.
· Limit excessive jaw movement by eating soft food and avoiding wide yawning, singing, and chewing gum. 

· Physiotherapy treatments such as ultrasound and gentle jaw exercises can help prevent excessive loss of motion. 

· Occlusal splints or bite guard worn over the teeth may worsen symptoms in some patients due to increase clenching activity.

· Mandibular repositioning splints which move the jaw, ligaments, and muscles into a new position and myofunctional therapy can be helpful. 

· A biofeedback headband may be worn at night to help patients train themselves out of the para-functional habit of night time clenching and grinding (bruxism). More than 50% of people who use nighttime biofeedback experience a significant reduction in migraines, headaches, and TMJ pain. 

Drug treatment

· Painkillers such as paracetamol, ibuprofen or codeine can help. 
· If the above are not enough, muscle relaxants or a small bedtime dose of tricyclic antidepressant (eg amitriptyline or the less sedative nortriptyline) can give added pain relief. An alternative is a newer antidepressant such as selective norepinephrine reuptake inhibitors (SNRIs) (venlafaxine). 
· The anticonvulsant tiagabine (4-8 mg at bedtime) may reduce nocturnal bruxism and associated TMJ pain. 

Invasive treatment

· Intermittent locking often responds to conservative treatment. However, a closed lock (difficulty opening the mouth) which is longstanding is more likely to need intra-articular steroid injection. This can only be done a limited number of times, as repeated use can harm the joint.

· Injection with botulinum toxin (Botox) may help when excessive muscle activity (dystonia) is a major factor. This method has been used successfully to treat both excessive clenching and recurrent TMJ dislocation. 

· Arthrocentesis can be helpful in relieving joint swelling and pain. It is a procedure whereby a fluid is drained from a joint using a syringe, and sent to the lab for examination. Occasionally, steroid medications are injected into the joint during the arthrocentesis in order to rapidly relieve joint inflammation and further reduce symptoms.
· Surgical repositoning of jaws may be needed to correct congenital jaw malformations such as prognathism and retrognathia.

· More complex procedures, including joint or disc replacement with TMJ implants, may be needed depending on the pathology involved.

Trigeminal neuralgia

Trigeminal neuralgia (TN), also known as tic douloureux, is a neuropathic disorder characterised by pain often accompanied by a brief facial spasm or tic. Pain distribution is unilateral and follows the sensory distribution of trigeminal nerve. Only 10-12% of cases are bilateral or occurring on both sides. It is one of the most painful conditions known to humans. This pain may be felt in the ear, eye, lips, nose, scalp, forehead, cheeks, teeth, jaw, and side of the face. Some patients also experience pain in their left index finger. In a majority of cases, TN typically occurs in patients in the sixth decade of life, but it may occur at any age. It is more common in females than males. Individual attacks usually affect one side of the face at a time, lasting from several seconds to a few minutes and repeat up to hundreds of times throughout the day. The pain also tends to occur in cycles with remissions lasting months or even years. Pain attacks are known to worsen in frequency or severity over time. Many patients develop the pain in one branch, and then over years the pain will travel through the other nerve branches. Patients may describe a trigger area on the face, so sensitive that common activities such as eating, talking, shaving, brushing teeth, or even air currents, can trigger an episode. However, in many patients the pain is generated spontaneously without any apparent stimulation. The disorder is characterised by episodes of severe lancinating pain, and the attacks are said by those affected to feel like stabbing electric shocks, burning, pressing, crushing, exploding, or shooting pain that becomes intractable. Trigeminal neuralgia sufferers rarely have pain attacks or are awoken due to pain while they are sleeping. The development of TN in a young person suggests the possibility of multiple sclerosis (2-4%). There is also a variant of TN called atypical TN, in which the sufferer experiences a severe relentless underlying pain similar to a migraine, in addition to the stabbing shock-like pains. In other cases of atypical TN, the pain is stabbing and intense but may feel like burning or prickling rather than a shock. Sometimes the pain is a combination of shock-like sensations, migraine-like pain, and burning or prickling pain. 

Aetiology

Newer leading research indicates that it is an enlarged blood vessel, possibly the superior cerebellar artery, compressing against the microvasculature of the trigeminal nerve near its connection with the pons. Such a compression can injure the nerve's protective myelin sheath and cause erratic and hyperactive functioning of the nerve. This can lead to pain attacks at the slightest stimulation of any area served by the nerve, as well as hinder the nerve's ability to shut off the pain signals after the stimulation ends.
Diagnosis

· Patients with characteristic history and normal neurologic examination may be treated without further workup. 

· If atypical features are present, MRI is recommended to exclude an uncommon mass lesion or aberrant vessel compressing the nerve roots. 

Treatment

There is evidence that points towards the need to quickly treat and diagnose TN. It is thought that the longer a patient suffers from TN, the harder it may be to reverse the neural pathways associated with the pain.

Medications

· Treatments include anticonvulsant drugs (eg carbamazepine or gabapentin), low doses of tricyclic antidepressants (eg amytriptiline or nortriptyline), the newer antidepressants selective serotonin reuptake inhibitors (SSRIs) (citalopram), or selective norepinephrine reuptake inhibitors (SNRIs) (venlafaxine). A combination of medications may be needed if one becomes ineffective. 

· Sumatriptan (selective serotonin receptor agonists) has been found effective in the management of drug resistant TN. 

· Opiates such as morphine and oxycodone can be prescribed, and there is evidence of their effectiveness on neuropathic pain, especially if combined with the anticonvulsant gabapentin. 

· If in remission, the medication may be ceased. Medications are usually started or ceased in a slow manner so as not to cause unnecessary side effects.

· Botulinum toxin A (Botox) can be injected into the nerve and has been found helpful. 

· Patients may also find relief by having their neurologist implant a neurostimulator. 

Surgery
· Surgery may be recommended either to relieve the pressure on the nerve or to selectively damage it in such a way as to disrupt pain signals from getting through to the brain. The microvascular decompression (MVD), also known as the Janetta procedure, is the only one aimed at fixing the presumed cause of pain. When successful, MVD procedure can give permanent pain relief with little to no facial numbness. 

· Balloon compression has been helpful in treating the elderly for whom surgery may not be an option, due to coexisting health conditions. It is also the best choice for patients who have ophthalmic nerve pain, or have experienced recurrent pain after MVD. Similar success rates have been reported with glycerol injections or radiofrequency rhizotomies. 

Stereotactic radiosurgery
The nerve can also be damaged to prevent pain signal transmission, using a linear accelerator based radiosurgery (Gamma knife). No incisions are involved in this procedure as it uses very precisely targeted radiation to bombard the nerve. This option is used especially for those patients who are medically unfit for a long general anaesthetic or who are taking medication for prevention of blood clotting (warfarin, heparin, or aspirin). However, MVD was found to be significantly superior to stereotactic radiosurgery in achieving and maintaining a pain free status in patients with TN.

Glossopharyngeal neuralgia 

Glossopharyngeal neuralgia (GN) is a rare condition that affects the glossopharyngeal nerve, and causes repeated episodes of sharp, stabbing pain in the back of the tongue, throat, tonsillar area, and middle ear on one side. The excruciating pain can last for a few seconds to a few minutes, and occurs in episodes, many times each day or once every few weeks, and awakens the person from sleep. The condition usually comes on quite suddenly, and may occur in conjunction with trigeminal neuralgia (TN). Glossopharyngeal neuralgia usually begins after age 40, and occurs more often in men. Episodes of pain may be brought on by swallowing, sneezing, chewing, clearing the throat, eating spicy foods, drinking cold liquids, talking, laughing, coughing, and touching the gums or inside the mouth. Like TN, it may be associated with multiple sclerosis. Because the glossopharyngeal nerve also affects heart rate and blood pressure, some patients experience abnormal heart rhythms during episodes of pain. The heart rate may become so slow, in fact, that the patient faints. Some individuals recover from an initial attack and never have another. Others will experience clusters of attacks followed by periods of short or long remission. Individuals may lose weight if they fear that chewing, drinking, or eating will cause an attack.  

Aetiology

· The cause of GN is not completely understood. 

· It is believed to be caused by irritation of the glossopharyngeal nerve. 

· Some possible causes may be abnormally positioned blood vessels, growth at the base of the skull, or infections of the throat and mouth pressing on the glossopharyngeal nerve.

· In most cases the source of irritation is never found.

Diagnosis

· It is usually strongly suspected from the patient's description of the pain episodes. 

· The doctor can trigger an episode by gently touching the back of the throat with a cotton swab. The test is then repeated after application of a topical anaesthetic to numb the throat. If the pain episodes are caused by GN, touching the back of the anaesthetised throat will not trigger an episode of pain. 

· Blood sugar level to look for the causes of nerve damage. 

· CT scan, MRI, and x-rays of the head and neck to find out whether a blood vessel, tumor, or inflammation is pressing on the nerve.
Treatment


· The most effective drugs are anticonvulsants and antidepressants as in TN. 
· If these drugs are ineffective, surgery may be needed. Microvascular decompression (MVD) is usually successful at ending the cycles of pain, although there may be some sensory loss in the mouth, throat, or tongue. If surgery is contraindicated, a linear accelerator based radiosurgery (Gamma knife) is an alternative.
Giant cell arteritis 

Giant cell arteritis (GCA), also known as temporal or cranial arteritis, is an inflammatory disease of the lining of the blood vessels, most commonly large and medium arteries of the head especially those in the temples. The disorder may coexist in 50% of cases with polymyalgia rheumatica (PMR), which is characterised by sudden onset of pain and stiffness in the neck, arms, or hips. Giant cell arteritis and PMR are so closely linked that they are often considered to be different manifestations of the same disease process. Other diseases related to GCA are systemic lupus erythematosus, rheumatoid arthritis, and severe infections. It is more common in females than males. The mean age of onset is about 70 years and it is rare in those less than 50 years. Giant cell arteritis frequently causes persistent severe head pain and tenderness in both temples, one temple, or in the front of the head, fever, fatigue, muscle aches throughout the body, reduced visual acuity or double vision, jaw and tongue claudication (pain when chewing), acute tinnitus, and unintended weight loss. Complications of GCA include sudden, permanent vision loss in one, or in rare cases both eyes, aortic aneurysm, and stroke which may occur even years after the initial diagnosis. This disease is therefore a medical emergency.

Aetiology

· What causes these arteries to become inflamed is not known.

· Although almost any large or medium-sized artery can be affected, it most often occurs in the temporal arteries in the head. 

· In some cases the inflammation affects just part of an artery, with sections of a normal vessel in between. 

Diagnosis

Physical exam

· Palpation of the head reveals prominent temporal arteries with or without pulsation. 

· The temporal area may be tender. 

· Decreased pulses may be found throughout the body. 

· Evidence of ischaemia may be noted on dilated fundus (eye) examination. 

Laboratory tests

· LFT are abnormal particularly raised ALP. 

· ESR, an inflammatory marker, is elevated but may be normal in 20% of cases. 

· CRP, another inflammatory marker, is commonly elevated. 

· Platelets may also be elevated. 

Imaging studies

· Radiological examination of the temporal artery with ultrasound yields a halo sign. 

· Contrast enhanced brain MRI and CT scan is generally negative in this disorder. 

· Recent studies have shown that 3-Tesla MRI using super high resolution imaging and contrast injection can diagnose this disorder with high specificity and sensitivity. 
· Annual chest x-ray, ultrasound, CT scan or MRI is important to monitor the health of the aorta.

Biopsy

The best way to confirm the diagnosis is by taking a small part of the vessel and examining it microscopically for giant cells infiltrating the tissue. Because the inflammation may not occur in all parts of the artery, more than one sample may be needed. If the results are not clear, another temporal artery biopsy on the other side of head may be needed. 

Treatment

· Prompt treatment with corticosteroids, typically high dose prednisolone (40–60 mg twice per day), must be started as soon as the diagnosis is suspected (even before biopsy) to relieve symptoms and prevent irreversible blindness. Steroids do not prevent the diagnosis from later being confirmed by biopsy. The dose of prednisolone is lowered after 2–4 weeks, and slowly tapered over 9–12 months. Oral steroids are at least as effective as intravenous steroids, except in the treatment of acute visual loss, where intravenous steroids appear to offer significant benefit over oral steroids. 

· Researchers are trying to find therapies that work as well as corticosteroids, but cause fewer side effects. One drug under investigation is methotrexate, and the hope is that by using both methotrexate and prednisolone to treat GCA, it would be possible to use less prednisolone. 

· Taking between 81-100 mg of aspirin daily may reduce the risk of blindness and stroke. 

Blood and haemorrhagic disorders

Anaemia

 Anaemia is a condition in which blood has a lower than normal number of red blood cells (RBC), or if RBC do not contain enough haemoglobin. The kidneys secrete a hormone called erythropoietin that promotes the formation of RBC in the bone marrow. In general, classification of anaemia is based on the size of individual RBC. If the RBC are smaller than normal, this is called microcytic anaemia. This finding is usually coupled with reduced haemoglobin in the RBC known as hypochromic. The major causes of this type are iron deficiency anaemia, which is the most common type of anaemia overall. If the RBC are larger than normal, then it is called macrocytic anaemia. Larger RBC are always associated with insufficient numbers of cells and often also insufficient haemoglobin content per cell. The most common cause of macrocytic anaemia is the so called megaloblastic anaemia. The cause of this anaemia ranges from lack of either vitamin B12, folic acid, or both, to poisons such as some kinds of antiviral drugs and chemotherapeutic agents. If the RBC are normal in size but low in number, this is called normocytic anaemia, such as anaemia that accompanies chronic disease or is related to kidney disease. Anaemia is actually a sign of a disease process rather than a disease itself. It is usually classified as either chronic or acute. Chronic anaemia occurs over a long period of time, while acute anaemia occurs quickly. In chronic anaemia, symptoms typically begin slowly and progress gradually, whereas in acute anaemia symptoms can be abrupt and more distressing. Most commonly, people with anaemia report nonspecific symptoms of a feeling of fatigue, weakness, dyspnea (shortness of breath), lightheadedness, and palpitations. Less common symptoms may include swelling of the legs or arms, chronic heartburn, vague bruises, vomiting, increased sweating, and blood in stool. Some people with anaemia may have the urge to eat dirt or chalk, a symptom known as pica. Symptoms of severe anaemia may include angina or heart attack, intermittent claudication of the legs, dizziness, and fainting. In addition to the nonspecific symptoms, specific features of vitamin B12 deficiency include peripheral neuropathy and subacute combined degeneration of the spinal cord. Clinical examination of anaemic patients may show pallor of the skin, mucosal linings, and nail beds, koilonychia (spoon nails), tachycardia, flow murmurs, or heart failure.
Aetiology

· Iron deficiency anaemia may be due to poor dietary intake, heavy menstrual bleeding, stomach ulcers, or other causes of bleeding (colon or uterine cancer, intestinal polyps, and haemorrhoids). 

· Deficiency in folate or vitamin B12 levels can be due either to inadequate intake or insufficient absorption. It can also be caused by removal of the functional portion of the stomach such as during gastric bypass surgery, leading to reduced vitamin B12 and folate absorption. Strict vegetarians and alcoholics are at risk to develop vitamin B12 deficiency.

· Pernicious anaemia is caused by a lack of intrinsic factor which is required to absorb vitamin B12 from food. A lack of intrinsic factor may arise from an autoimmune condition targeting the parietal cells that produce intrinsic factor or against intrinsic factor itself.  

· Anaemia related to pregnancy, as water weight gain during pregnancy dilutes the blood, which may be reflected as anaemia, is considered as physiological anaemia if the haemoglobin is more than 10g/dl. 

Diagnosis

· CBC, serum iron and ferritin levels, transferrin, red cell folate, and vitamin B12 levels.

· Hb electrophoresis and a reticulocyte count. 

· LFT and kidney function blood test.
· Stool occult blood testing, and if blood is found in the stool, endoscopy should be performed to identify the source of bleeding.

· When a diagnosis remains difficult, a bone marrow biopsy may be needed.

Treatment

· It depends on the type, cause, and severity of the condition.

· Mild to moderate iron deficiency anaemia is treated by oral iron supplements, and vitamin-C sometimes is given to help the body absorb iron.

· Vitamin supplements given orally such as vitamin B12 and folic acid will replace deficiencies in those with poor eating habits.

· Pernicious anaemia is treated by monthly injections of vitamin B12. 

· In anaemia of chronic disease, due to chemotherapy, or associated with renal disease, the anaemia resolves with the disease; and drugs that stimulate red cell production may be used, such as recombinant erythropoietin. 
· In severe cases of anaemia or with ongoing blood loss, a blood transfusions and marrow stem cell transplants may be needed.

· The use of hyperbaric oxygen indicated when oxygen delivery to tissue is not sufficient in patients who cannot be transfused for medical reasons. 

· If alcohol is the cause of anaemia, then in addition to taking vitamins and maintaining adequate nutrition, alcohol consumption needs to be stopped. 

· Chelation therapy for lead poisoning is used mainly in children; this is because children who have iron deficiency anaemia are at increased risk of lead poisoning. 

· If a life threatening bleeding is causing anaemia, surgery may be needed to control any ongoing bleeding such as bleeding stomach ulcer or colon cancer.

· If the body is destroying RBC at a high rate, the spleen may need to be removed as enlarged or diseased spleen may remove more RBC than normal, thus causing anaemia.

Sickle cell anaemia

Sickle cell anaemia (SCA) is the most common form of sickle cell disease. It is more common in those of African, Middle Eastern, and Mediterranean ancestry. Sickle cell anaemia is a serious disorder in which the body makes sickle-shaped RBC, which look like a crescent. Normal RBC is disc shaped and looks like doughnuts without holes in the center. The RBC deform because they contain an abnormal type of haemoglobin (Hb), called Hb S, instead of the normal Hb, called Hb A. These abnormal cells do not move easily through the blood vessels as they are stiff and sticky, and tend to form clumps. The clumps of sickle cells can get stuck in the blood vessels and reduce or block blood flow. Blocked blood vessels can cause pain, serious infections, and organ damage. In SCA, the number of RBC is low because sickle cells do not last very long, and they usually die after only 10-20 days. The bone marrow cannot make new RBC fast enough to replace the dying ones. People who inherit a sickle cell gene from one parent and a normal gene from the other parent have a condition called sickle cell trait which is different from SCA. Those who have sickle cell trait usually have no symptoms and lead normal lives. Like people who have SCA, those who have sickle cell trait can pass the sickle cell gene on to their children. The most common signs and symptoms of SCA are linked to anaemia and pain, while others are linked to the disease complications. The pain from SCA can be acute or chronic, but acute pain is more common. Acute pain is sudden and is called a sickle cell crisis which often affects the lungs, abdomen, bone, and joints. However, with proper care and treatment, many people who have the disease can have improved quality of life, and reasonable health much of the time. Due to improved treatments and care, people who have SCA are now living into their fifties or longer.

Aetiology

People with SCA inherit 2 genes, one from each parent, that are different from normal.

Diagnosis

· Testing before birth can be done as early as 10 weeks into the pregnancy by using a sample of amniotic fluid or tissue taken from the placenta.

· Early diagnosis of SCA is very important and children who have the disease need prompt and proper treatment. 

· Blood tests include CBC (blood film shows target cells and Howell-Jolly bodies), reticulocyte count (high), Hb S solubility test, and Hb electrophoresis.

· The diagnosis can be confirmed with high performance liquid chromatography (HPLC).

· An acute sickle cell crisis is often precipitated by infection; therefore, a urinalysis to detect an occult urinary tract infection, and chest x-ray to look for occult pneumonia should be routinely performed.

Treatment

· SCA has no widely available cure and patients need regular medical care.

· The goal of treatment is to relieve pain, prevent infections, eye damage, strokes, and control complications.

· Patients need to take 1 mg daily of folic acid (vitamin B9) for life. 

· From birth to 5 years of age, patients also have to take penicillin daily due to the immature immune system that makes them more prone to early childhood illnesses.

· Mild to moderate pain can be usually treated with paracetamol or NSAIDs (eg naproxen sodium). 

· Severe pain can be treated with a medicine called hydroxyurea. Given daily, it reduces painful crises, acute chest syndrome, blood transfusions, and helps make fewer hospital visits.

· Blood transfusions are commonly used to treat worsening anaemia and sickle cell complications, such as stroke, spleen problems, or acute chest syndrome.

· Research on blood and marrow stem cell transplants, gene therapy, and new medicines for SCA is ongoing.

Thalassemia

Thalassemia is a blood disorder in which the body makes an abnormal form of haemoglobin (Hb), the protein in RBC that carries oxygen. The disorder results in excessive destruction of RBC or not enough Hb in the RBC, which leads to anaemia. Normal Hb is composed of 2 different kinds of protein chains called alpha globin and beta globin chains. The 2 types of thalassemia are alpha thalassemia and beta thalassemia. Alpha thalassemia occurs when a gene related to the alpha globin protein is missing or mutated, this case is prevalent in peoples of Western African descent. Beta thalassemia occurs when similar gene defects affect production of the beta globin protein and is particularly prevalent among Mediterranean peoples. Both alpha and beta thalassemia include 2 forms, thalassemia major and thalassemia minor. Thalassemia major develops when the defective gene is inherited from both parents, while thalassemia minor occurs if the defective gene is inherited from only one parent. Persons with the minor form of alpha and beta thalassemia are carriers of the disease (also called alpha thalassaemia trait or beta thalassaemia trait), and usually have no symptoms apart from mild anaemia found by a blood test. The most severe form of alpha thalassemia major causes stillbirth. Children born with beta thalessemia major, also known as Cooley’s anaemia, are normal at birth but develop severe anaemia during the first year of life. Signs of severe anaemia include fatigue, shortness of breath, growth failure, abnormal facial bones, yellow skin (jaundice), and protruding abdomen with enlarged spleen and liver. This can cause early death due to heart failure, usually between ages 20-30 years.

Aetiology

Thalassemias are inherited blood disorders, and are characterised by defective Hb synthesis. 

 Diagnosis

· Blood tests include CBC (blood film shows small and abnormally shaped RBC) and Hb electrophoresis (shows the presence of an abnormal form of Hb).

· A test called mutational analysis can help detect alpha thalassemia that cannot be seen with Hb electrophoresis.

Treatment

· Treatment for severe forms may include regular blood transfusions with folate supplements, splenectomy, and stem cell transplantation. 

· Persons who receive significant numbers of blood transfusions need chelation therapy to remove excess iron from the body.

Aplastic anaemia

Aplastic anaemia (AA), also called bone marrow failure, is a rare blood disorder in which the bone marrow’s stem cells are damaged and do not grow into healthy blood cells. This results in lower counts of all blood cell types (RBC, WBC, and platelets), termed pancytopenia. People of all ages can develop AA; however, the incidence peaks in people aged 20-25 years, and a subsequent peak is observed in people older than 60. The prevalence is increased in the Asian countries. Signs and symptoms of AA include pallor, fatigue, palpitations, nausea, skin rashes, fevers and frequent infections, flu-like illnesses that linger, prolonged bleeding from cuts, nose and gum bleeds, bruising and petechiae, arrhythmias (irregular heartbeats), heart murmur, enlarged heart, or even heart failure. Aplastic anaemia can progress slowly over weeks or months, or it may come on suddenly. The illness may be brief or it may become chronic. Without treatment, it may progress and become fatal. 

Aetiology

Acquired causes (80%)

· Toxins, such as pesticides, arsenic, and benzene. 

· Radiation and chemotherapy. 

· Medicines, such as chloramphenicol.  

· Infectious diseases, such as hepatitis, EBV, cytomegalovirus, parvovirus B19, and HIV. 

· Autoimmune disorders, such as lupus and rheumatoid arthritis. 

· Pregnancy (AA that occurs during pregnancy often goes away after delivery). 

· Unknown factors or idiopathic.  

Inherited Causes (20%)

Certain inherited conditions can damage the stem cells and lead to AA. Examples include Fanconi anaemia, Shwachman-Diamond syndrome, dyskeratosis congenita, and Diamond-Blackfan anaemia.

Diagnosis

· CBC, reticulocyte count, U&E, vitamin B12, and folate levels. 

· Test for antibodies and viral studies.

· LFT, kidney function, and thyroid blood tests. 

· Blood tests to rule out paroxysmal nocturnal haemoglobinuria (PNH).

· X-rays, CT scan or ultrasound imaging tests.

· Bone marrow aspirate and biopsy to rule out other causes of pancytopenia. 

Treatment

· Medicines to stimulate bone marrow such as erythropoietin and colony-stimulating factor.

· Medicines to suppress the immune system such as antithymocyte globulin, cyclosporine, and methylprednisolone.

· Antibiotics and antivirals to prevent and treat infections.

· In severe cases, blood transfusions, blood and marrow stem cell transplants.
Haemolytic anaemia

Haemolytic anaemia (HA) is a condition in which there is not enough RBC in the blood, due to their premature destruction. When blood cells die, the body's bone marrow makes more blood cells to replace them. However, in HA, the bone marrow cannot make RBC fast enough to meet the body's needs. There are many types of HA, which are classified by the reason for the premature destruction of RBC. The defect may be in the RBC itself (intrinsic factors), or outside the RBC (extrinsic factors). Intrinsic factors are often present at birth (hereditary), while extrinsic factors are acquired. The abnormal cells may be fragile and break down while moving through the bloodstream. The condition can develop suddenly or slowly. Signs and symptoms will depend on the type of HA and how severe it is. People who have mild HA often have no signs or symptoms. Many of the signs and symptoms of severe HA apply to all types of anaemia and may include chills, fatigue, fever, pallor, and shortness of breath. More serious health problems include jaundice, dark urine, pain in the upper abdomen, enlarged spleen, arrhythmias, enlarged heart, and heart failure. 

Aetiology

· The causes of haemolysis can be inherited (intrinsic factors) or acquired (extrinsic factors). 
· Intrinsic factors may include problems with RBC proteins or oxidative stress handling.
· Extrinsic factors include immune attack and microvascular angiopathies.

Diagnosis

· CBC and reticulocyte count. 

· Serum haptoglobin, indirect bilirubin, and lactate dehydrogenase (LDH) levels.

· Free haemoglobin in the serum or urine.

· Coombs test (antibodies that may bind to RBC and 
cause premature destruction).
· Haemosiderin in the urine.

· Urine and faecal urobilinogen.

Treatment

· It depends on the type and cause of HA. 

· Mild HA may need no treatment, but the severe type requires prompt and proper treatment, or it may be fatal.

· Folic acid, iron replacement, and corticosteroids may be used. 

· In emergencies, a blood transfusion or splenectomy may be necessary.
Leukaemia

Leukaemia is a cancer of blood cells in the bone marrow, characterised by an abnormal increase of WBC. Most blood cells develop from cells in the bone marrow, called stem cells. When cells grow old or get damaged, they die, and new cells take their place. Mature blood cells are released from the bone marrow into the bloodstream. In leukaemia the affected bone marrow makes large numbers of abnormal immature WBC known as blast cells. These cells stay in the bone marrow and reproduce in an uncontrolled way. They fill up the bone marrow and prevent it from making normal blood cells. About 90% of all leukaemias are diagnosed in adults, and slightly more men are affected than women. Symptoms vary depending on the exact type of leukaemia, and how advanced it is. Many of the symptoms are vague and may include pallor, tiredness, breathlessness, loss of appetite, weight loss, fever, headaches, lymphadenopathy, vision problems, itchy skin, repeated infections, abnormal bruising or bleeding, petechial rash, bone and joint pain, swollen gums, swollen testicles, and enlarged spleen. Leukaemia is named according to the type of WBC affected (lymphoid or myeloid), and whether the disease is acute or chronic. In acute leukaemia, the symptoms develop rapidly and the condition can become life threatening at an early stage if left untreated. Acute lymphcytic leukaemia (ALL) is the most common type of leukaemia in young children, but can occur at any age. Acute myeloid leukaemia (AML) is an uncommon disease and occurs in people aged over 50. In chronic leukaemia there may be no symptoms in the early stages, and when symptoms do appear, they are usually mild and get worse gradually. The WBC are almost fully grown and normal when they leave the bone marrow and enter bloodstream. They can function, but not as well as they should. Chronic lymphocytic leukaemia (CLL) is the most common type of leukaemia in people aged over 60. Chronic myeloid leukaemia (CML) has 2 phases, a chronic phase that can last for several years during which symptoms develop slowly, followed by a more aggressive phase where symptoms quickly get worse. It is the rarest of the 4 main types of leukaemia and occurs more with increasing age.

Aetiology

· The exact cause of leukaemia is unknown.

· Risk factors include smoking, chemicals such as benzene, chemotherapy, radiation, aplastic anaemia, rheumatoid arthritis, autoimmune haemolytic anaemia, ulcerative colitis, and Down's syndrome. 

· There is some evidence that there is an increased risk of leukaemia in some families. 

Diagnosis

· Physical exam to check for swollen lymph nodes, spleen, or liver.
· CBC to check the number of WBC, RBC, and platelets.
· Bone marrow biopsy.

· Cytogenetics to analyse the chromosomes and DNA of the abnormal cells found in blood, bone marrow, or lymph nodes. 
· Immunophenotyping to analyse the antigens present on the leukaemic cells. 
· Spinal tap (lumbar puncture) to examine the CSF. 

· Chest x-ray, CT scan, MRI, or ultrasound scans to look for enlarged lymph nodes, spleen, or other tumors. 

· ECG to check that the heart is healthy. 

Treatment

· It depends on the age, type, severity and symptoms of leukaemia.
· Chemotherapy for ALL and CLL.

· Vitamin-A called all-trans-retinoic acid taken in tablets with chemotherapy for AML.
· Medications such as imatinib or dasatinib for CML. 
· Stem cell transplantation. 

· Monoclonal antibody therapy. 

· Other treatments may include antibiotics, radiotherapy, RBC or platelet transfusions, and growth factor injections.

Hodgkin’s and non-Hodgkin’s lymphoma

Hodgkin’s lymphoma (HL) (previously known as Hodgkin's disease) and non-Hodgkin’s lymphoma (NHL) are 2 types of cancer of the lymphatic system that originates in the lymphocytes. It is most prevalent in the United States, Canada and northern Europe, and least common in Asian countries. Most lymphomas start in B lymphocytes. However, some are lymphomas of the T cells, and occur more commonly in teenagers and young adults. Lymphoma is a disease in which large abnormal B cells start to grow uncontrollably in the lymphatic system, and may spread to areas beyond the lymph nodes. The main difference between HL and NHL is in the specific lymphocyte each involves. If examining the cells detects the presence of a specific type of abnormal cell called a Reed-Sternberg cell, the lymphoma is classified as HL. If the Reed-Sternberg cell is not present, the lymphoma is classified as NHL. These 2 types of lymphoma differ in how they behave, spread, and respond to treatment. The distinction is important because the treatment and prognosis for each type can be very different. About 80% of all lymphomas diagnosed are NHL, which is divided into high grade or fast growing, and low grade or slow growing. Hodgkin’s lymphoma is most common among people ages 15-35 and 50-70, while most cases of NHL occur in people over the age of 55. The signs and symptoms vary from person to person. Some people may not notice symptoms at all or they may think their symptoms are caused by something else. Some of the more common manifestations of the disease include painless swelling of lymph nodes in the neck, armpit, or groin that do not go away, persistent fatigue, fever and chills, night sweats, cough, shortness of breath or chest pain, unexplained weight loss, loss of appetite, increased sensitivity to the effects of alcohol or pain in lymph nodes after drinking alcohol, and itchy skin. 

Aetiology

The exact cause is unknown. However, certain risk factors include:

· Family history. 

· The risk increases with age.  

· Infection with certain viruses and bacteria such as EBV, hepatitis C virus, and Helicobacter pylori. 

· Compromised immune system, such as from HIV/AIDS or from having an organ transplant requiring medications to suppress the immune system.

· Prolonged use of human growth hormone. 

· Certain chemicals, such as those used to kill insects and weeds.
· It is more common in people with higher socioeconomic background.

Diagnosis
· Blood tests which include CBC, protein levels, liver and kidney function tests, and uric acid levels

· Fine needle aspiration and excisional biopsy of lymph nodes.

· Bone marrow aspiration and biopsy.

· Immunophenotyping to identify type of lymphoma and distinguish it from other non-cancerous conditions.

· Chest x-ray, MRI or CT scan of the chest, abdomen, and pelvis, 

· PET scan is now used instead of the gallium scan for staging.

Prognosis

· For HL the 5-year survival rate for patients with a favourable prognosis is 98%, while that for patients with worse outlooks is at least 85%. It is considered one of the most curable forms of cancer, especially if it is diagnosed and treated early.
· For NHL the overall 5-year survival rate is 63% and the 10-year survival rate is 51%. 
· Survival rates for patients with NHL have greatly improved, especially for patients under age 45.

Treatment

· It depends on the age and sex of the patient, and the stage, bulk and histological subtype of the disease.

· Combination chemotherapy along with radiation therapy is the most common treatment.

· A drug called rituximab, is often used to treat B cell NHL.
· Radioimmunotherapy (RIT) may be used in some cases.
· Bone marrow or autologous stem cell transplant may offer the best chance for some patients.

Burkitt's lymphoma

Burkitt's lymphoma (BL) is an uncommon subtype of non-Hodgkin’s lymphoma (NHL). It is a highly aggressive cancer of B cell lymphoma that often starts and involves body parts other than lymph nodes. It commonly affects children and is most often seen in males. Currently BL can be divided into 3 main clinical variants. The endemic variant is the most common childhood cancer in central Africa, and is related to EBV infection in 95% of cases. It characteristically has a high chance of involving the jaw bone and the abdomen. The sporadic type occurs throughout the world, and is much less common than the endemic BL. It is not linked to EBV, and the abdomen is notably affected in more than 90% of children. Immunodeficiency related BL is most often seen in AIDS patients, and occurs in the setting of post-transplant patients who are taking immunosuppressive drugs. Though the 3 variants are the same disease, they are different in many ways. Signs and symptoms of BL include sweating at night, unexplained high temperatures, tiredness, loss of appetite, and weight loss. Burkitt's lymphoma can cause other symptoms, depending on where else in the body it has spread. It may involve the bone marrow, spleen, and liver. Sometimes it may have already spread to the brain and spinal cord. 

Aetiology

· The exact cause is unknown.

· In most cases there is a gene translocation, where a part of the gene is transferred to another location.

Diagnosis

· CBC, liver and kidney function tests.
· Lymph node biopsy. 

· Bone marrow aspiration and biopsy. 

· Chest x-ray, CT scan of the chest, abdomen, and pelvis, and PET scan.

· Spinal tap (lumbar puncture) to examine the CSF. 

Treatment

· It is one of the more curable forms of lymphoma. 

· Aggressive high dose of chemotherapy is effective in many patients. 

· Nearly 80% of those with localised disease can be cured with a single therapy using cyclophosphamide. 

· More than 50% of patients with extensive disease can be cured with combination chemotherapy.

· Late relapses are hardly seen. 

Multiple myeloma

Multiple myeloma (MM), also known as plasma cell myeloma or Kahler's disease, is the most common type of plasma cell cancer, and the second most common haematological malignancy. Plasma cells are a type of WBC, normally responsible for the production of proteins called antibodies. In MM, a group of abnormal plasma cells (myeloma cells) multiplies, raising the number of plasma cells to a higher than normal level. Since these cells normally make proteins, the level of abnormal proteins in the blood also may go up. These abnormal cells accumulate in bones, where they cause bone lesions, and in the bone marrow where they interfere with the production of normal blood cells. Most cases of myeloma also feature the production of a paraprotein, an abnormal antibody that can cause kidney problems and interfere with the production of normal antibodies, leading to immunodeficiency. Although the condition may not cause symptoms early in the disease, as the disease progresses, symptoms may include bone pain (often in the back, pelvis, ribs and skull), broken bones (usually in the spine), fatigue, weight loss, nausea, constipation, anaemia, feeling very thirsty, frequent urination, repeated infections and fever, and mental confusion. With conventional treatment, the prognosis is 3–4 years, which may be extended to 5–7 years or longer with advanced treatments. 

Aetiology

The exact cause is unknown. Risk factors include:

· Family history.

· Most people with myeloma are diagnosed after age 65.

· More men are diagnosed with the disease.

· Other factors include obesity, exposure to radiation, benzene, petrochemical industries, herbicides and insecticides.
· History of monoclonal gammopathy of undetermined significance (MGUS) which is a benign condition in which abnormal plasma cells make M-proteins. Sometimes, people with MGUS develop MM.

· The risk of MM is highest among African Americans and lowest among Asian Americans.

Diagnosis

· Blood tests include CBC, serum protein electrophoresis (to detect the presence of M-proteins and other antibodies), albumin, beta-2-microglobulin, serum calcium, uric acid and creatinine.

· Urine tests to check for Bence Jones protein, a type of M-protein in urine.
· X-rays of commonly involved bones, MRI and CT scan. 

· Bone marrow biopsy and aspiration.

Treatment

· In MM without symptoms, no treatment is needed, but regular follow up. 

· Though there is no cure, treatment may help control symptoms and complications. 

· Remissions may be induced with steroids, chemotherapy, or thalidomide. 

· Newer drugs, such as lenalidomide and bortezomib, are often used in more advanced disease. 

· Radiation therapy is sometimes used to treat painful bone disease. 

· Stem cell transplantation.














Haemophilia A

Haemophilia A (factor VIII deficiency) is the most common bleeding disorder, second only to von Willebrand's Disease. It is caused by a reduction in the amount or activity of clotting factor VIII. This protein serves as a cofactor for factor IX in the activation of factor X in the coagulation cascade. Haemophilia A is inherited as an X-linked recessive trait, and this explains why only males are usually affected. The gene that causes haemophilia is located on the X chromosome. Males, however, have only one X chromosome, so if the factor VIII gene on that chromosome is defective, they will have haemophilia A. Females have 2 copies of the X chromosome, so if the factor VIII gene on one chromosome is defective, the gene on the other chromosome can do the job of making enough factor VIII. The chance of a female having 2 defective copies of the gene is very rare, so females are almost exclusively asymptomatic carrier of the disorder. Even though the female doesn't have the condition, she can pass the gene onto her children. Female carriers can inherit the defective gene from either their mother or father, or it may be a new mutation. Normal plasma levels of factor VIII range from 50-150%. Individuals with less than 1% active factor are classified as having severe haemophilia which is the most common form, occurring in 60% of patients; those with 1-5% active factor have moderate haemophilia; and those with mild haemophilia have between 5-40% of normal levels of active clotting factor. A haemophiliac does not bleed more intensely than a person without it, but can bleed for a much longer time. Symptoms of haemophilia include prolonged bleeding that may occur spontaneously or following traumatic injuries such as compound fracture, tooth extraction, or surgery. By far the most serious sites of bleeding are the joints, internal organs, and brain.

Aetiology

· It is an inherited disorder of blood coagulation, in which factor VIII, needed to form blood clots, is deficient. 

· In about 30% of cases, there is no family history of the disorder and the condition is acquired, largely in older patients, as a result of a spontaneous gene mutation.

Diagnosis

· Personal and family medical history.

· CBC shows low haematocrit and reduced Hb if recent bleeding.

· Coagulation testing reveals an elevated PTT, and normal PT, bleeding time, and fibrinogen level.

· Reduced level of factor VIII and factor VIII inhibitors. 
· Joint x-rays, and CT scan of the head and body.

Treatment

· Standard treatment involves replacing the defective clotting factor by intravenous infusion of factor VIII concentrates, with amounts dependent upon the severity and site of bleeding, and size of the patient.

· Mild haemophilia may be treated with desmopressin acetate (DDAVP), which releases stored factor VIII from the lining of blood vessels.

· Depending on the severity of the disease, DDAVP or factor VIII concentrate may be given before having dental extractions or surgery to prevent bleeding.

· Severe haemophilia need regular prophylactic treatment with intravenous recombinant, or plasma concentrate factor VIII, to prevent bleeding episodes before they happen.
· Patients who develop an inhibitor to factor VIII may require treatment with other clotting factors, such as recombinant activated factor VII (NovoSeven), which can help with clotting, even without any factor VIII.

· Hepatitis B vaccine is necessary for haemophiliacs because of the increased risk of exposure to hepatitis, due to frequent blood infusions.

Haemophilia B
Haemophilia B or Christmas disease (factor IX deficiency) is a bleeding disorder caused by a lack of factor IX. Without enough factor IX, the blood cannot clot properly to control bleeding. It is less common and less severe than haemophilia A. Haemophilia B is an X-linked recessive trait, with the defective gene located on the X chromosome. This explains why, as in haemophilia A, only males are usually affected. Haemophilia B is also classified as mild, moderate, or severe, depending on the amount of clotting factor IX in the blood. Factor IX deficiency leads to prolonged bleeding and easy bruising in response to mild trauma, or even spontaneously. Mild cases may go unnoticed until later in life. Symptoms may include prolonged bleeding from cuts, tooth extraction, and surgery, nosebleeds for no obvious reason, bleeding into the joints (haemarthrosis) and into the muscles (haematomas), and GIT and urinary tract haemorrhage. 

Aetiology

· It is an inherited disorder of blood coagulation, caused by a deficiency of a blood plasma protein called factor IX. 
· In about 30% of cases, there is no family history of the disorder and the condition is the result of a spontaneous gene mutation.
Diagnosis

· Personal and family medical history.

· CBC shows low haematocrite and reduced haemoglobin if recent bleeding.

· Coagulation testing reveals an elevated PTT, and normal PT, bleeding time, and fibrinogen level.

· Reduced level of factor IX and factor IX inhibitors. 

· Joint x-rays, and CT scan of the head and body.

Treatment

· Standard treatment is by intravenous infusion of factor IX concentrates to replace the defective clotting factor, with amounts dependent upon the severity and site of bleeding, and size of the patient. Patients with severe forms of the disease may need ongoing preventive infusions.

· Factor IX has a longer half life than factor VIII, and as such factor IX can be transfused less frequently.

· Antifibrinolytic therapy is used in addition to factor IX concentrate for oral mucosal haemorrhage and prophylaxis. Aminocaproic acid injection is often used to control bleeding. 

· To prevent a bleeding crisis, people with haemophilia and their families can be taught to administer factor IX concentrate at home at the first signs of bleeding. 

· Most people with haemophilia are able to lead relatively normal lives. However a small percentage of people develop inhibitors of factor IX, and may die from blood loss.
· Hepatitis B vaccine is recommended for individuals with haemophilia B because they are at increased risk of developing hepatitis, due to exposure to blood products.

Von Willebrand disease

Von Willebrand disease (VWD) is a bleeding disorder caused by a defect or deficiency of a blood clotting protein, called von Willebrand factor. Von Willebrand factor helps blood platelets clump together and stick to the blood vessel wall, which is necessary for normal blood clotting. People with VWD are unable to make this plug when an injury is occurred, which interferes with the clotting process, and uncontrolled bleeding persists. It is the most common inherited bleeding condition. The disease is estimated to occur in 1-2% of the population. It affects men and women equally. There are 3 major classifications of VWD, type 1 is the most common one, and signs may be mild. Type 2 has several subtypes, and signs tend to be more intense. People with type 3 disease, which is rare, lack von Willebrand factor altogether and have low levels of factor VIII. In many people with VWD, the signs are mild or they may be absent altogether. When signs occur, their intensity can vary from one person to another. The abnormal bleeding associated with VWD may occur as recurrent and prolonged nosebleeds, bleeding of the gums, easy bruising, excessive bleeding from a cut, following a tooth extraction or other dental procedure, abnormal menstrual bleeding, blood in the stool or urine, and in severe cases bleeding may also occur into the joints and muscles. Women who have this condition generally do not have excessive bleeding during childbirth.

Aetiology

· It is a genetic disease that can be inherited from either parent. 

· A man or woman with VWD has a 50% chance of passing the gene on to his or her child.

· A family history of a bleeding disorder is the primary risk factor.

Diagnosis

Because many people have very mild signs, the condition can be difficult to diagnose. Some people live for years with the disease before it is identified. Blood tests can be performed to determine the amount, structure, and function of von Willebrand factor:

· Bleeding time (prolonged). 

· Platelet aggregation test. 

· Platelet count (may be low or normal) 

· Ristocetin cofactor test (demonstrates how well the von Willebrand factor works in the clotting process). 

· Von Willebrand factor level (reduced).

· Von Willebrand factor multimers (evaluates the specific structure of von Willebrand factor in blood).
· Factor VIII level. 

Treatment

· For minor bleeds, treatment is necessary only before undergoing surgery or dental extractions.  

· Fibrin sealant is a substance like glue, and is placed directly on a cut to curtail bleeding. 

· Medications such as desmopressin acetate (DDAVP) can be given to raise the levels of von Willebrand factor, long enough for surgery or dental procedures to be performed. 

· Antifibrinolytic or clot-stabilising medications, such as aminocaproic acid and tranexamic acid, can slow down the breakdown of clotting factors. 

· For excessive bleeding, infusions of a factor VIII concentrate rich in von Willebrand factor are used to decrease bleeding.  

· Aspirin and NSAIDs used for pain relief can aggravate bleeding in VWD because they interfere with platelet function. Paracetamol can be used instead because it does not inhibit platelet function. 

· Contraceptives can be useful for controlling heavy bleeding during menstrual periods.

