3   Systemic diseases with oral manifestations
Scleroderma

Scleroderma is a chronic autoimmune disease characterised by fibrosis, vascular alterations, and autoantibodies. Activation of the immune system causes injury to tissues. This injury is similar to scar tissue formation. The disease is more frequent in females than males. There are autoimmune diseases that can be associated with scleroderma such as Sjogren’s syndrome, systemic lupus erythmatosus, mysthenia gravis, and acquired haemolytic anaemia. 
There are 3 major forms of scleroderma; diffuse, limited (previously called CREST syndrome in reference to calcinosis, Raynaud's phenomenon, esophageal dysfunction, sclerodactyly, and telangiectasias), and morphea/linear. Diffuse and limited sclerodermas are both a systemic disease, whereas the morphea/linear form is localised to the skin. Diffuse scleroderma is severe, has a rapid onset and progression, with widespread skin hardening and will generally cause much internal organ damage. It can be fatal, as a result of heart, kidney, lung or intestinal damage. However, the limited type is much milder and has a slow onset and progression; skin hardening is usually confined to the hands and face; internal organ involvement is less severe, and a much better prognosis is expected. In typical cases of limited scleroderma, Raynaud's phenomenon may precede scleroderma by several years. 
Most patients with systemic sclerosis have waxy, tight, smooth facial skin (Mona Lisa face) and skin tightening can cause the mouth to become smaller (microstomia) with difficulty in opening the mouth wide. It can cause numerous oral and dental problems when it affects the mouth and face. The oral mucosa will probably reveal atrophic epithelium and the tongue and soft palate are often partially immobilised giving rise to difficulty in eating, talking and swallowing. In the early stages, macroglossia is usual, but as fibrosis occurs the tongue becomes small, hard and immobilised (chicken tongue). The systemic disease is often accompanied by Sjogren's syndrome and the resulting dry mouth leads to increased cavities, gum disease, and candida infections. It can also loosen teeth by causing the ligament around the teeth to expand due to collagen deposition. When the ligament expands, the teeth are less supported by bone structure. Function is further inhibited by progressive involvement of the facial skin, muscles of mastication, and the TMJ. The localised type of the disease, known as morphea/linear, while disabling, tends not to be fatal and involves isolated patches of hardened skin, with no internal organ involvement. Individuals with morphea or limited scleroderma have a relatively positive outlook. Those with diffuse systemic scleroderma have a negative prognosis, and although more females are affected, the disease kills more men. Following diagnosis, two-thirds of patients live at least 11 years. The higher the patient's age at diagnosis, the more likely they are to die from the disease.

Aetiology
· It is an autoimmune disease. 

· It could be inherited, but the environment seems to also play a role.
Diagnosis
· It is essentially a clinical one. 
· Blood analysis is non-contributory in localised scleroderma. 
· The anti-topoisomerase antibody is most often seen in patients with the diffuse form of scleroderma, whereas anti-centromere antibody is found almost exclusively in the limited form. 
· Nearly all patients with scleroderma have ANA. Other tests are used to evaluate the presence or extent of any internal disease. These may include GIT tests, chest x-ray, lung function testing and CT scanning, ECG, echocardiogram (Echo), and sometimes heart catheterisation to evaluate the pressure in the arteries of the heart and lungs.

Treatment

· There is no cure for scleroderma, and treatment aims at ameliorating the symptoms. 
· Raynaud's phenomenon may be treated with agents to increase blood flow to the fingers. 
· Fibrosis of the skin has been treated with drugs that soften the skin and reduce inflammation. Some patients may benefit from exposure to heat. 
· Because scleroderma is an autoimmune disease, one of the major pillars of treatment involves the use of immunosuppressive agents such as methotrexate, azathioprine, cyclophosphamide, and mycophenolate. 

Amyloidosis

Amyloidosis is the abnormal deposition of amyloid protein in various body tissues, leading to organ or tissue damage. Most often, amyloid protein comes from cells in the bone marrow. Deposition of amyloid in a localised area or a single tissue of the body is called localised amyloidosis, causing relatively few symptoms. Often with aging, amyloid can be locally produced and deposited to cause tissue injury. Amyloidosis that affects tissues throughout the body is referred to as systemic amyloidosis, and can cause serious changes in virtually any organ of the body. It has been classified into 3 major types that are very different from each other. These are distinguished by a 2 letter code that begins with an A (for amyloid). The second letter of the code stands for the protein that accumulates in the tissues in that particular type of amyloidosis. The types of systemic amyloidosis are currently categorised as primary (AL), secondary (AA), and hereditary (ATTR). Primary amyloidosis or AL is of unknown cause and occurs when a specialised cell in the bone marrow (plasma cell) spontaneously overproduces a particular protein portion of an antibody called the light chain. Primary amyloidosis can occur with a bone marrow cancer of plasma cells called multiple myeloma. It is not associated with any other diseases, but is a disease entity of its own. Secondary amyloidosis or AA is more common than AL and occurs secondarily as a result of another illness, such as chronic infections (eg tuberculosis, osteomyelitis) or inflammatory diseases (eg rheumatoid arthritis, ankylosing spondylitis). Hereditary amyloidosis or ATTR is a rare form of amyloidosis, inherited as an autosomal dominant. The amyloid deposits are composed of the protein transthyretin, or TTR, which is made in the liver. Therefore, the offspring of a person with the condition has a 50% chance of inheriting it. Symptoms of amyloidosis result from abnormal functioning of the particular organs involved. The heart, kidneys, liver, bowels, skin, nerves, joints, and lungs can be affected. As a result, symptoms are vague and can include fatigue, shortness of breath, weight loss and loss of appetite, numbness, tingling, and weakness. Amyloidosis affecting the kidney leads to nephrotic syndrome which is characterised by severe loss of protein in the urine and swelling of the extremities. The most frequent cause of death in systemic amyloidosis is kidney failure. The most common oral manifestation of amyloidosis is macroglossia, which occurs in 20% of patients. The enlarged tongue demonstrates lateral ridging due to teeth indentation. Although pain is not usually present, enlargement, firmness, and loss of mobility are common. Submandibular swelling occurs subsequent to tongue enlargement and can lead to respiratory obstruction. Interference with taste has also been reported in some patients, and hyposalivation may result from amyloid deposition in the salivary glands. 
Aetiology
It is caused by extracellular deposition of insoluble protein called amyloid.
Diagnosis

· It is made by detecting the characteristic amyloid protein in a biopsy specimen of involved tissue (such as mouth, rectum, kidney, heart or liver). 

· A needle aspiration biopsy of fat, just under the skin of the belly (fat pad aspiration), offers a simple and less invasive method to diagnose systemic amyloidosis. 

· The detection of amyloid deposits in a patient warrants further evaluation for possible multiple myeloma which yields a poor prognosis for the patient.
Treatment

· Currently, amyloidosis has no cure and treatment seeks to limit further production of the amyloid protein.      
· Combination aggressive treatment in AL using melphalan chemotherapy medication, in conjunction with bone marrow stem cells transplantation, has been promising.
· More aggressive treatment options may be employed in AA to directly target the underlying disease responsible for amyloidosis. 
· ATTR can now be cured with liver transplantation. 

Sarcoidosis

Sarcoidosis is a disease in which noncaseating epithelioid granulomas form nodules that may affect any organ system. It usually occurs between the ages of 20-40 years. Women are slightly more likely to develop the disease than men. Normally the onset is gradual and it may be asymptomatic or chronic. Granulomas most often appear in the lungs or the lymph nodes, but virtually any organ can be affected. Common symptoms are vague, such as fatigue, fever, swollen lymph nodes, weight loss, aches and pains, arthritis, dry eyes, blurred vision, severe redness of the eyes and sensitivity to light. Almost everyone who has sarcoidosis eventually experiences lung problems, which may include persistent dry cough, shortness of breath (dyspnea), wheezing, and chest pain. About 5-10% of patients develop serious disability, and lung scarring or infection may lead to respiratory failure and death. Up to 25% of the individuals who have sarcoidosis develop skin problems, which vary and range from rashes and nodules to erythema nodosum or lupus pernio. Oral involvement in sarcoidosis is rare and usually manifests after systemic symptoms develop. The symptoms may include lip swelling and multiple nodular painless ulcerations of the gingiva, buccal/labial mucosa, and palate. Although less common, salivary gland involvement is a possibility, leading to tumor-like swellings. Sarcoidosis can be difficult to diagnose, partly because the disease produces few signs and symptoms in its early stages; and when symptoms do occur, they vary and can mimic those of other disorders. 
Aetiology
The cause of the disease is still unknown.
Diagnosis

· This is commonly a diagnosis of exclusion of other granulomatous diseases such as Wegener granulomatosis, Crohn disease, syphilis or tuberculosis.  
· Blood test may show a high level of calcium, and liver and kidney function tests should be carried out to determine the extent of the disease. 

· Chest x-ray, CT scan, and pulmonary function tests are needed.
· Microscopic examination of specimens of lung tissue obtained with a bronchoscope, or of other tissues can provide the ultimate diagnosis.
· Kveim reaction is a diagnostic test for sarcoidosis, involving intradermal injection of antigen derived from a lymph node known to be sarcoid. If a lump appears on the skin at the test site in 4-8 weeks, the reaction is said to be positive and that the patient has sarcoidosis. 
Treatment

· Between 30-70% of patients do not require therapy because the disease commonly improves or clears up spontaneously.  
· Corticosteroids (prednisolone) have been the standard treatment for many years and their use is generally limited to severe, progressive or organ-threatening disease. 
· Multiple organ and progressive pulmonary involvement indicate a poor prognosis. 
Cystic fibrosis 

Cystic fibrosis (CF) is an inherited common multisystemic disease which affects the entire body causing progressive disability and often early death. The name CF refers to the characteristic scarring (fibrosis) and cyst formation. Cystic fibrosis affects the cells that produce sweat, mucus, and digestive juices. Normally, these secretions are thin and slippery, but in CF a defective gene causes the secretions to become thick and sticky. Instead of acting as a lubricant, the secretions plug up tubes, ducts and passageways, especially in the lungs and pancreas. Cystic fibrosis is the most common fatal disorder among caucasians of European descent and one in 25 carry one gene for CF. In the past, most people with CF died in their teens. Improved screening and treatment allow many people with CF to live into their 50s or even longer. The symptoms and severity of CF vary widely. Some people have serious problems from birth. Others have a milder version of the disease that doesn't show up until they are teens or young adults. One of the first signs of CF is an excessive salt in the sweat. Most of the other signs and symptoms affect the respiratory or the digestive system. Difficulty in breathing is the most serious symptom and results from frequent lung infections, which is the cause of death in CF patients. Other symptoms include sinus infections, poor growth, diarrhea, and infertility. Lip swelling, gingivitis, and dryness are the more frequent oral findings. 
Aetiology
· Children who inherit a faulty cystic fibrosis transmembrane conductance regulator (CFTR) gene from each parent will have CF. 

· Those who inherit a faulty gene from one parent and a normal CFTR gene from the other parent will be CF carriers. CF carriers usually have no symptoms and live normal lives;     however, they can pass the faulty CFTR gene onto their children. 

Diagnosis

· Newborn screening for CF can be achieved by using genetic testing and blood test. DNA samples from blood or saliva can be checked for specific mutations on the gene responsible for CF, and blood tests help measure the health of liver and pancreas. 

· In early childhood, sweat test that measures the amount of salt in sweat, is the most useful test for diagnosing CF.  
· Chest x-ray, CT scan or MRI are recommended to examine the lungs and internal organs. 

· In case of lung infection, sputum test is needed to identify the pathogen and choose the antibiotic.  

Treatment 
· There is no cure for CF. 

· Medications such as antibiotics, mucus thinning drugs, and bronchodilators are used to treat and prevent lung infections.
· Ultimately lung transplantation is often necessary as CF worsens.

Wegener’s granulomatosis 
Wegener's granulomatosis (WG) is an uncommon necrotising vasculitis of small arteries and veins. It classically involves inflammation of the arteries that supply blood to the tissues of the lungs, the nasal passages (sinuses), and the kidneys. When both lungs and kidneys are affected, the condition is referred to as generalised WG. When only the lungs are involved, the condition is referred to as limited WG. It usually affects young or middle-aged adults. Symptoms of WG include fatigue, weight loss and fever, shortness of breath, bloody sputum, joint pains, and sinusitis. Nasal ulcerations, and even bloody nasal discharge, can occur. Other areas of the body that can also become inflamed include eyes, nerves (neuropathy), middle ear (otitis media), and skin, resulting in skin nodules or ulcers. Oral involvement in WG is common, and autopsy studies of patients with the disease show this site is affected in nearly all cases. Oral lesions include ulcerations and gingival enlargement. Initially, bright red to purple friable diffuse papules originate on the labial interdental papillae. The gingivae take on a characteristic swollen, reddened, and granular appearance. The characteristic gingival appearance is a pathognomonic finding termed strawberry gingivitis, although it is less common than other findings. Involvement may eventually include the lingual and palatal mucosa. Tooth and alveolar bone loss are common. Oral manifestations may correlate with disease progression, thereby providing prognostic value.

Aetiology
The cause of WG is unknown.

Diagnosis

· Early diagnosis of the disease is essential.
· Blood tests include ESR, CRP, and urine tests to detect protein and RBC.

· A more specific blood test used to diagnose and monitor WG is the antineutrophil cytoplasmic antibodies (ANCAs), which is elevated when the disease is active.

· Biopsy findings of the gingival papillomatous lesion confirm the diagnosis. 
· X-ray tests of the chest and sinuses are recommended to detect abnormalities of WG. 

· Open lung or kidney biopsies are also commonly used in making a diagnosis.
Treatment

· Treatment is usually with oral corticosteroids and cyclophosphamide.

· Prompt treatment is important to prevent further damage to the lungs and kidneys. 
Graft versus host disease 
Graft versus host disease (GVHD) is a common complication that occurs in the bone marrow involving a donor and a recipient. Since only identical twins have identical tissue types, a donor's bone marrow is normally a close, but not perfect match to the recipient's tissues. Histocompatibility antigen test Bone marrow transplantation is frequently used to treat cancer, mainly leukaemias. Clinically, GVHD is divided into acute and chronic forms. The acute form of the disease is normally observed within the first 3 months after transplant, and is a major challenge to transplants owing to associated morbidity and mortality. The chronic form of GVHD usually starts more than 3 months after transplant, and can last a lifetime. Rates of GVHD vary from between 30-40% among related donors and recipients to 60-80% between unrelated donors and recipients. The greater the mismatch between the donor and recipient, the greater the risk of GVHD. After a transplant, the recipient usually takes drugs that suppress the immune system; this helps reduce the chances or severity of GVHD. Symptoms in both acute and chronic GVHD range from mild to severe. The acute form is characterised by selective damage to the liver, skin and mucosa, and the GIT. Chronic GVHD also attacks the above organs, but over its long-term course it can also cause damage to the connective tissue and exocrine glands. In both acute and chronic GVHD, the patient is very vulnerable to infections. The oral manifestations of acute GVHD have been described as painful ulcerations together with cheilitis, striae, white plaque-like patches, xerostomia and erythema. Minor erythema of the oral mucosa suggests chronic GVHD, whereas a normal oral cavity denotes absence of the disease. Additional contributing causes of oral complications are thought to arise from the side effects of chemotherapy and radiation therapy. 

Aetiology
Graft versus host disease is a complication that can occur after a bone marrow transplant in which the newly transplanted material attacks the transplant recipient's body.

Diagnosis

· It is by oral biopsy if white lesion (lichenoid reaction), minor salivary gland biopsy if xerostomia (Sjogren’s syndrome), and skin biopsySkin biopsy if scleroderma-like lesions. 

· Chest x-ray and GI endoscopyGastrointestinal endoscopy with or without a biopsybiopsy.
· Liver function testsLiver function tests (ALP, AST, and bilirubin levels will be increased), and liver biopsyLiver biopsy if the patient only has liver symptoms.

Treatment

· The goal is to suppress the immune response without damaging the new cells. 
· High dose corticosteroids are the most effective treatment for acute GVHD. 
· Treatment of chronic GVHD includes corticosteroids with or without cyclosporine. 
· Antibodies to T-cells and other medicines are given to patients who do not respond to steroids.

Rheumatoid arthritis 
Rheumatoid arthritis (RA) is a common, autoimmune systemic disease that causes chronic inflammation of the joints. The disease is 3 times more common in women than in men. It can begin at any age, but it most often starts between 40-60 years. While RA is a chronic illness, meaning it can last for years, patients may experience long periods without symptoms. However, RA is typically a progressive illness that has the potential to cause joint destruction and functional disability; and is often accompanied by Sjogren’s syndrome. When the disease is active, symptoms can include fatigue, loss of energy, lack of appetite, low grade fever, muscle and joint aches, and stiffness. The joint inflammation of RA causes swelling, pain, stiffness, and redness. Moreover, studies have shown that the progressive damage to the joints does not necessarily correlate with the degree of pain, stiffness, or swelling present in the joints. The TMJ is affected in more than 17% of adults and children with RA, but it is usually among the last joints involved. Pain, swelling, and limited movement are the most common findings. In children, destruction of the condyle results in mandibular growth disturbance and facial deformity, followed by ankylosis. In early stages, x-rays of the TMJ are usually negative but later show bone destruction, which may result in an anterior open-bite deformity. In most patients with RA, the condition will necessitate few or no changes in routine dental care. However, considerations include the patient’s ability to maintain adequate oral hygiene, xerostomia and its related complications, the patient’s susceptibility to infections, impaired haemostasis, and untoward drug actions and interactions. Oral ulcerations and lichenoid reaction may appear as a consequence of the use of NSAIDs or other anti-rheumatics.
Aetiology
· It is an autoimmune diseas. 

· In some families, multiple members can be affected, suggesting a genetic basis for the disorder.
Diagnosis

· Blood tests for CBC, CRP, and RF (found in 80% of patients).

· Anticitrulline antibody (anti-CCP) and ANA is present in most patients with RA.

· Imaging techniques to visualise the structural integrity of the jaw joint, such as x-ray, CT scan, MRI or arthroscopy.
· Arthrocentesis, the removal and analysis of fluid in the joint using a syringe, can be helpful to determine if an infection is present.

Treatment

· Applying moist heat packs to the painful jaw joint, eating a soft diet, and using night guard is often helpful. 
· NSAIDs may be given, and jaw function should be restricted. 

· Injection of steroids directly into the painful joint may provide pain relief. This can only be done a limited number of times, as repeated use can harm the joint. 

· Arthrocentesis can be helpful in relieving joint swelling and pain. 

· Antibiotic prophylaxis may be needed before dental treatment if patient is taking oral corticosteroid due to immunosuppression.

· The enzyme geranylgeranyltransferase-I (GGTase-I) inhibitor has the potential to treat RA, as it protects against inflammation and joint destruction.

Food allergy 

Food allergy is an exaggerated immune response to a food protein, which is distinct from other adverse responses to food, such as food intolerances to milk and dairy products, wheat and other gluten-containing grains. Only 6-8% of children and 3% of adults have clinically proven true allergic reactions to food. A food allergy frequently starts in childhood, but it can begin at any age. Fortunately, many children will outgrow their allergy to milk, egg, wheat, peanuts, tree nuts, soy, shellfish, and fruits (particularly tomatoes and strawberries) by the time they are 5 years old if they avoid the offending foods when they are young, but adults usually do not lose theirs. The most common foods that cause allergic reactions in adults are fish, shellfish, peanuts, and tree nuts. Symptoms usually begin immediately, within 2 hours after eating. Although usually mild and not severe, these reactions can cause devastating illness, and in rare instances can be fatal. A food allergy can initially be experienced as an itching in the mouth and difficulty swallowing and breathing. Then, during digestion of the food in the stomach and intestines, symptoms such as nausea, vomiting, diarrhea, and abdominal pain can start. When they reach the skin, allergens can induce hives or eczema, and when they reach the airways, they can cause asthma. As the allergens travel through the blood vessels, they can cause light headedness, weakness, and anaphylaxis, which is a sudden drop in blood pressure. Allergies to foods may be manifested in the oral cavity as a perioral rash, itchy lips, tongue, and throat, and sometimes swollen lips. Less than 1% of patients with RAS may be attributed to food allergy or intolerance. An oral allergy syndrome (OAS) is a type of food allergy that is caused by cross-reactivity between proteins in fresh fruits and vegetables and pollens, and about 70% of people with allergy to pollen have OAS as well. These foods contain substances similar to certain pollens. The proteins in fresh fruits and vegetables are easily broken down with cooking or processing. Therefore, OAS typically does not occur with cooked or baked fruits and vegetables, or processed fruits. However, unlike other food allergies, touching fresh fruits and vegetables that cause allergies leads to tingling, itching, and swelling of the throat, mouth, lips, and tongue. However, these symptoms do not last very long and do not progress to anything more serious. It can occur anytime of the year but is most prevalent during the pollen season, and the syndrome will abate within 2–3 years if the patient moves to an area free of the triggering pollen. 

Aetiology
Food allergy occurs when the body's immune system mistakenly identifies a protein in the food as harmful. This leads to the body making a type of allergy-producing substance called IgE antibodies to a particular food.

Diagnosis

· The dietary diary provides more details than the oral history.
· Elimination diet by eliminating the suspected food from the diet.

· Skin prick test in which a dilute extract of the suspected food is placed on the skin of the forearm or back. 

· Prick-prick testing with fresh foods (skin-testing needle is inserted into the fresh food, and then used to prick the person’s skin) is more reliable than testing with commercial extracts which will commonly give a false negative since the proteins resulting are broken down during processing. 
· Blood tests include radioallergosorbent test (RAST) and ELISA that measures the amount of food-specific IgE antibodies to inhalants and/or foods in the blood of patients.

Treatment

· It consists of either immunotherapy (desensitisation), or avoidance in which the allergic person avoids all forms of contact with the food to which he is allergic. 
· Areas of research include a humanised monoclonal anti-IgE antibody (omalizumab) and specific oral tolerance induction (SOTI) (oral exposure to increasing doses of the specific food allergen), which have shown some promise for treatment of certain food allergies. 
· Persons with a history of severe anaphylactic reaction may carry a self-injectable dose of epinephrine (adrenaline) such as an EpiPen. 

· Other treatments include antihistamines and steroids.
Adverse drug reactions
Mucocutaneous eruptions are often central to untoward drug reactions. An ever-expanding list of medications is linked to pathologic reactions in the oral and perioral region. These adverse drug reactions have a broad spectrum of clinical manifestations that can mimic those of other disease states, including both local and systemic conditions. Fortunately, several patterns of disease have been identified, and these can assist the clinician in determining a possible cause-and-effect relationship with a particular medication or group of medications. The clinical patterns of adverse drug reactions of the oral cavity include xerostomia (antidepressants, antipsychotics, antihypertensives, antihistamines, anticholinergics), swelling (penicillins, aspirin, sulfa drugs, ACE inhibitors), nonspecific ulcerations and mucositis (NSAIDs, antineoplastics,  barbiturates, dapsone, sulfonamides, tetracyclines, penicillamine, phenytoin, and the potassium channel activator nicorandil, which has recently been recognised as a new cause of persistent oral ulceration with a predilection for the tongue), lupus erythematosus (carbamazepine, penicillamine, streptomycin, minocycline), erythema multiforme major (NSAIDs, penicillins, sulfonamides, hydroxychloroquine, tetracyclines, phenytoin, barbiturates, allopurinol), lichen planus (NSAIDs, amphotericin B, beta-blockers, carbamazepine, dapsone, ketoconazole, lorazepam, tetracycline, botox), pemphigus vulgaris (ampicillin, cephalexin, ibuprofen, voltaren, penicillamine, rifampin, captopril, phenobarbital), mucous membrane pemphigoid (penicillamine, ibuprofen, penicillins, sulfonamides), lichen planus pemphigoides (cinnarizine, captopril, ramipril, simvastatin, PUVA, antituberculous medication), pigmentation (ACTH, phenolphthalein, hydroxychloroquine, estrogen, ketoconazole, minocycline, tranquilisers, zidovudine), and gingival enlargement (calcium channel blockers, bleomycin, cyclosporine, phenytoin). 
Aetiology
An estimated 2-4% of hospital admissions are related to adverse drug reactions.

Diagnosis

A detailed drug history can reveal the responsible medication.
Treatment

Withdrawal of the drug or dose reduction will resolve the lesion.

Crohn disease

Crohn disease, also known as regional enteritis, is an idiopathic chronic inflammatory disease of the intestines that may affect any part of the GIT from mouth to anus, causing a wide variety of symptoms. Most Crohn disease cases involve the small bowel, particularly the terminal ileum. Studies throughout the world have shown a small excess risk of Crohn disease among women. The first peak occurs between the ages of 15-30 years, and the second peak occurs between the ages of 60-80. However, most cases begin before age 30 years. Symptoms of Crohn disease include intermittent attacks of diarrhea, constipation, abdominal pain, and fever. Patients may develop malabsorption and subsequent malnutrition. Fissures or fistulas may occur in persons with chronic disease. With oral involvement, the likelihood of extraintestinal manifestations is greater, and these may manifest systemically as skin rashes, arthritis, eye inflammation, tiredness, and lack of concentration. Oral involvement in Crohn disease occurs in 8-9% of patients and may precede intestinal involvement. Oral symptoms include diffuse labial, gingival, or mucosal swelling, cobblestoning of the buccal mucosa and gingiva, aphthous-like ulcers, mucosal tags, and angular cheilitis. Lip swelling is the most common manifestation of Crohn disease and is often a cosmetic complaint. The pattern of swelling, inflammation, ulcers, and fissures is similar to that of the lesions occurring in the intestinal tract. Oral granulomas may occur without the characteristic alimentary involvement and is called orofacial granulomatoses. However, the term orofacial granulomatoses encompasses a variety of other disorders, including sarcoidosis, Melkersson-Rosenthal syndrome, and rarely tuberculosis. Whether patients with orofacial granulomatoses will subsequently develop intestinal manifestations of Crohn disease is uncertain, but histologic similarities between the oral lesions and the intestinal lesions are obvious. Oral findings as described above warrant a full systemic evaluation for intestinal Crohn disease, including referral for colonoscopy and biopsy with histopathologic correlation. Negative findings on GIT evaluations should be repeated in patients with oral symptoms. The severity of oral lesions may coincide with the severity of the systemic disease, and it may be used as a marker for intestinal impairment. Patients diagnosed younger have worse prognosis than those diagnosed later in life and a reduced life expectancy compared with the general population. Mortality appears to be the highest in the first 4-5 years after diagnosis, and over time, 10% of patients will be disabled by their disease. The most common disease that mimics the symptoms of Crohn disease is ulcerative colitis, as both are inflammatory bowel diseases that can affect the colon with similar symptoms. It is important to differentiate these diseases, since the course of the diseases and treatments may be different.
Aetiology
· The exact cause of Crohn disease remains unknown.

· It is thought to be an autoimmune disease in which the body's immune system attacks the GIT causing inflammation. 

· Environmental, microbial, immunologic, dietary, vascular, smoking, oral contraceptive, NSAIDs, and psychosocial factors have been implicated in its pathogenesis.
· There has been evidence of a genetic link to Crohn disease, putting individuals with siblings afflicted with the disease at higher risk. 

Diagnosis 

· CBC may reveal anaemia, which may be caused either by blood loss or by vitamin B12 deficiency, in addition to CRP.

· Anti-Sa+ccharomyces cerevisiae antibodies (ASCA) and anti-neutrophil cytoplasmic antibodies (ANCA) are among the two most useful markers to differentiate Crohn disease (ASCA) from ulcerative colitis (ANCA). 

· Biopsy of the affected oral mucosa may show noncaseating granulomas.

· The capsule endoscopy and a barium follow-through x-ray are useful when the disease involves only the small intestine.

· Colonoscopy is the best test for diagnosis as it allows direct visualisation of the colon and the terminal ileum.

Treatment

· Antibiotics are used to treat any infection.
· Prolonged use of corticosteroids has significant side effects; as a result they are generally not used for long-term treatment. 

· Alternatives include aminosalicylates alone, though only a minority is able to maintain the treatment, and many require immunosuppressive drugs. 

· When symptoms are in remission, treatment enters maintenance with a goal of avoiding the recurrence of symptoms. 
· Remissions tend to occur with the restriction of certain proteins, especially dairy produce.  
· Most patients (80%) develop complications that require surgery, and the disease frequently recurs after surgery.

Ulcerative colitis

Ulcerative colitis (UC) is a chronic inflammatory bowel disease  of the large intestine or colon. Like Crohn disease, UC can be debilitating and sometimes can lead to life-threatening complications. It occurs in less than 0.1% of the population. Ucerative colitis can occur at any age, but the peak incidence is between the ages of 15-25 years with a second peak in incidence occurring in the 6th decade of life. The disease affects females more than males. It is more prevalent in northern countries of the world. Ulcerative colitis usually affects only the innermost lining of the colon and rectum, unlike Crohn disease, which occurs in patches anywhere in the digestive tract, and often spreads deep into the layers of affected tissues. The main symptom of active disease is usually constant diarrhea mixed with blood, in addition to abdominal pain and fever. Ulcerative colitis may also cause problems outside the colon such as arthritis, inflammation of the eye, liver disease, and osteoporosis. Lesions in the colon consist of areas of haemorrhage and ulcerations along with abscesses. Similar lesions may manifest in the oral cavity as aphthous ulcers or superficial haemorrhagic ulcers that coincide with exacerbations of the colonic disease. Ulcerative colitis is an intermittent disease, with periods of exacerbated symptoms, and periods that are relatively symptom free. Although the symptoms of UC can sometimes diminish on their own, the disease usually requires treatment to go into remission. There is a significantly increased risk of colorectal cancer in patients with UC after 10 years of involvement.
Aetiology
· It is of unknown cause, but there is a presumed genetic component to susceptibility. 

· Although it is treated as though it is an autoimmune disease, there is no consensus that it is such. 

· The disease may be triggered in a susceptible person by environmental factors, and dietary modification may reduce the discomfort of a person with the disease. 

· Recent studies have reported the development of inflammatory bowel disease with isotretinoin use, which is a powerful medication sometimes used to treat acne that doesn't respond to other treatments.
· Additionally, NSAIDs can make existing UC worse and may make the initial diagnosis more difficult.

Diagnosis
· Blood tests should include CBC to check for anaemia, and CRP with an elevated level indicating inflammatory process, electrolyte studies and renal function tests as chronic diarrhea may be associated with hypokalemia, hypomagnesemia, and pre-renal failure. 
· LFT are performed to screen for bile duct involvement. 

· Endoscopy is the best test for diagnosis of UC, and a biopsy is taken from the lining of the colon to view with a microscope. 
· Full colonoscopy is attempted only if diagnosis is unclear; otherwise, a flexible sigmoidoscopy is sufficient to support the diagnosis.
· Barium enema is usually only performed if a colonoscopy cannot be done, and CT scans may also be used to diagnose UC or its complications.

· Stool culture to rule out parasites and infectious causes. 

Treatment

· Chlorhexidine and analgesic mouth washes for oral ulcers.
· Anti-inflammatory drugs are often the first step in the treatment of inflammatory bowel disease. Sulfasalazine can be effective, but has a number of side effects. Therefore, mesalamine, balsalazide, and olsalazine medications tend to have fewer side effects than sulfasalazine.
· Corticosteroids are only used in moderate to severe cases that do not respond to other treatments and for short term use only. 
· Immunosuppressants (eg azathioprine, mercaptopurine, cyclosporine, and infliximab) can also be used to suppress the disease.
· Medications such as antibiotics, antidiarrheal, pain relievers, and iron supplements may be prescribed.

· Surgery is indicated for patients with severe colitis or toxic megacolon, but it usually means removing the entire colon and rectum. 

Coeliac disease
Coeliac disease, also known as gluten enteropathy or gluten intolerance, is an autoimmune disorder of the small intestine that occurs in genetically predisposed people of all ages. Upon exposure to gliadin, the immunological reaction causes inflammation that destroys the lining of the small intestine (called villous atrophy). This decreases the absorption of nutrients, because the intestinal villi are responsible for absorptions, and can lead to vitamin and mineral deficiencies. Symptoms include chronic diarrhea, abdominal pain, bloating, pale, loose and greasy stool (steatorrhoea), and weight loss or failure to gain weight (in young children). But these may be absent, and symptoms in other organ systems, rather than the bowel itself, have been described. It is also possible to have coeliac disease without any symptoms whatsoever. Many adults with subtle disease only have fatigue or anaemia. The main oral manifestations in coeliac disease are oral ulcerations, mucosal erythema, and lingual depapillation. It is reported that some 25% of patients with coeliac disease may give a history of oral ulceration. However, the converse is not true, and in recent studies of the prevalence of coeliac disease in patients presenting with RAS, a figure of 2-4% was found on the basis of small intestinal biopsy. The oral ulcers of those patients with coeliac disease often respond extremely well to correction of underlying haematological deficiencies, particularly folate and iron. It seems that the oral ulceration is often due to the associated deficiencies rather than a direct response of the oral mucosa to the allergen. Some individuals with coeliac disease and GI symptoms are mistakenly diagnosed to have irritable bowel syndrome. An estimated 10% of individuals with coeliac disease also have dermatitis herpetiformis. 
Aetiology
It is an autoimmune disease caused by a reaction to gliadin (gluten protein) found in wheat, rye, barley, and to a lesser extent in oats. 

Diagnosis

· CBC, iron studies, folic acid, vitamin B12, and calcium level (low calcium level often due to decreased vitamin D level).

· Thyroid function test (TSH, T3, and T4) to identify hypothyroidism which is more common in people with coeliac disease. 
· IgA anti-gliadin antibody (AGA), IgA anti-endomysial antibody (EmA), and anti-tissue transglutaminase antibody (ATA). A total serum IgA level is checked in parallel, as coeliac patients with IgA deficiency may be unable to produce the antibodies on which these tests depend.
· Endoscopy and small intestinal biopsy is considered the most accurate test for coeliac disease.
· Osteopenia and osteoporosis are often present in adults with coeliac disease, and bone 
densitometry or bone mineral density (BMD) scan may be performed to measure bone density and the need for medication. 

· A trial of a gluten-free diet also can confirm a diagnosis.
Treatment

· Coeliac disease has no cure.
· The only known effective treatment is a lifelong gluten-free diet.

· Vitamin and mineral supplements are needed to help correct the deficiencies.

6 Oral cancers

Squamous cell carcinoma

Squamous cell carcinoma (SCC) is the most common oral or pharyngeal cancer (90-95%). It accounts for about 8% of all cancers in the US, and up to 40% in India. Worldwide, oral SCC is the sixth most common cancer; more than 300,000 new cases are diagnosed each year. Male to female incidence rates are greater than 3:1. This ratio has declined in the last 20 years, possibly reflecting the increased number of women using tobacco products during this period. Squamous cell carcinoma affects the middle aged and elderly, although an increasing incidence in young adults has been noted recently. Behaviour of oral SCC depends on its site of origin. Squamous cell carcinoma of the lower lip represents 98% of oral cancers and is usually due to sun exposure. It manifested initially as swelling with induration, soreness, and ulceration, most occur in the mucocutanous junction. Intraorally, about 40% of SCC begins on the floor of the mouth or on the lateral and ventral surfaces of the tongue, and 11% begin in the palate and tonsillar area. Although many cases of oral SCC present as nonhealing ulcers that have existed for more than 2 weeks, some of those affecting the floor of mouth develop from a preceding erythroplakia (80%) or leukoplakia (10%). Tonsillar carcinoma usually manifests as an asymmetric swelling and sore throat, with pain often radiating to the ipsilateral ear. A metastatic mass in the neck may be the first symptom. Early, curable lesions are rarely symptomatic; therefore, the patient commonly presents at a late stage when fixation to adjacent structures interfere with speech or mastication, in addition to burning sensation or pain. Sixty percent of oral carcinomas are advanced by the time they are detected, and about 15% of patients have secondary cancer in a nearby area such as the larynx, esophagus, or lungs. Thus, preventing fatal disease requires early detection by periodic oral screening, especially in high risk persons. 

Aetiology

· Tobacco use and alcohol consumption are the two major risk factors, accounting for over 95% of oral cancer. The combination of heavy smoking and alcohol abuse with a synergistic effect, reported to raise the risk 100 fold in women and 38 fold in men. 

· Other aetiological factors include betel quid chewing, chronic candidal infection, iron deficiency, actinic damage, immune suppression, and low social class. 
· SCC of the tongue may also result from repeated local trauma, overuse of mouth wash, syphilis, and Plummer-Vinson syndrome.

· A viral aetiology has been proposed, and HPV infection can be isolated in up to 72% of oropharyngeal cancers, particularly in patients younger than 45 years. About 25% of mouth and 35% of throat cancers are associated with HPV.

	


Diagnosis

· Dental professionals should carefully examine the oral cavity and oropharynx during routine dental care. 
· Toluidine blue is recommended for early detection as a guide for optimal biopsy. It clinically stains malignant lesions dark blue but does not stain normal mucosa. 
· Non-invasive brush biopsy can also be performed to rule out the presence of dysplasia and cancer on areas of the mouth that exhibit an unexplained colour variation or lesion.
· A screening device to detect early oral cancer called a VELscope is non-invasive and uses a bright blue light to visualise mucosa abnormalities that may require biopsy.
· Definitive method is through biopsy of suspected areas (a long lasting ulcer persisting more than 2 weeks, unclassified red, white or speckled lesions, or a change in texture of the oral mucosa) and microscopic examination to exclude malignancy. 

· CBC, LFT, serology for syphilis, and radiology for bone involvement should be performed to assess the overall medical condition of the patient.
· Chest x-ray and CT scan of head and neck are done if an advanced stage is suspected.

· A prudent course of action would be to refer patients with suspected lesions to an oral and maxillofacial surgeon or stomatologist for evaluation, biopsy, and treatment. 
Prognosis

· The overall 5-yr survival rate for oral cancer (all sites and stages combined) is more than 50%, and metastases reach the regional lymph nodes first and later the lungs. 

· For lower lip lesions, 5-yr survival is 90%, and metastases are rare; carcinoma of the upper lip tends to be more aggressive and metastatic. 
· If carcinoma is localised (no lymph node involvement), 5-yr survival for the tongue is more than 50%, and for the floor of the mouth is 65%.

· For localised carcinoma of the palate and tonsillar area, 5-yr survival is 68%, but only 17% after lymph node involvement.

· Oropharyngeal cancer associated with HPV infection may have a better prognosis.

· The key factor in improving survival rates continues to be earlier presentation and diagnosis. 

Treatment

· Several methods for treatment of the head and neck cancer are acceptable, including surgery, radiotherapy, chemotherapy, new molecularly targeted agents, and combinations of these. New treatments include immunotherapy and gene therapy.

· Factors that influence the choice of treatment are the site, grade, stage of primary tumor, patient age, and general medical condition. 

· Treatment of lip cancer is by surgical excision with reconstruction to maximise postoperative function. When large areas of the lip exhibit premalignant change, the lip can be surgically shaved or a laser can remove all affected mucosa. Thereafter, appropriate sunscreen application is recommended. 

· For tongue cancer, surgery is usually the initial treatment, particularly for early stage disease. Selective neck dissection is indicated if the risk of nodal disease exceeds 15-20%. 
· Radiation therapy is often the treatment of choice in advanced cases because surgery is extensive, disfiguring, and associated with poor quality of life. 
· Chemotherapy is not used routinely, but is recommended on an individual basis. Rarely, distant metastases are found in sites where chemotherapy may be of some palliative value such as lung, bone, heart, and pericardium.

· Treatment of tonsillar cancer usually consists of concomitant chemotherapy and radiation therapy. Another option includes radical resection of the tonsillar fossa, sometimes with partial mandibulectomy and neck dissection.
· Long-term follow up is advised because of the potential for recurrence or additional lesions.
Verrucous carcinoma 

Verrucous carcinoma (VC), also known as Ackerman tumor, is a locally aggressive, clinically exophytic, slow-growing, low-grade well-differentiated squamous cell carcinoma (SCC) with minimal metastatic potential. It comprises less than 5% of all diagnosed oral cancers. The oral cavity is the most common site of occurrence of VC. It has a higher incidence in males and in immunocompromised patients, and generally occurs in patients aged 55-65 years. Early lesions appear as white, translucent patches, on an erythematous base. The more fully developed lesions are white, soft, cauliflower-like papillomas with a pebbly surface that may extend and coalesce over large areas of the oral mucosa. Its size varies from 1cm in the early stages to very extensive lesions. Oral VC most commonly occurs on the buccal mucosa. Other sites of involvement are the alveolar ridge, upper and lower gingiva, the floor of mouth, tongue, tonsils, and vermilion border of the lip. Verrucous carcinoma involving the hard palate and upper alveolus is considered more aggressive. Tumors most often grow around the lymph nodes rather than metastasising to them. If metastases do occur, they usually remain limited to the regional lymph nodes. Patients with oral VC may be at greater risk of a second oral SCC, for which the prognosis is worse.
Aetiology

· The pathogenesis of VC is not yet fully elucidated. 

· Leading theories include HPV infection, tobacco use, betel quid chewing, alcohol consumption, and chronic inflammation.

Diagnosis

· A deep biopsy is required despite the fact that the diagnosis is suspected strongly on clinical grounds.

· CT scan or MRI may be used to demonstrate the exact location and extent of the tumor for preoperative staging and surgical planning.

Prognosis

· Overall, patients with VC have a good prognosis. 

· Morbidity results from local soft tissue destruction, and occasionally from perineural, muscle, and even bone invasion. 

· Mortality usually is due to local invasion rather than metastatic spread. 

Treatment

· Complete surgical excision should be performed at first presentation. 

· Recurrent VC carries a relatively poor prognosis.

7 Benign oral soft tissue tumors

Squamous cell papilloma 

Squamous cell papilloma is a generally benign lesion that arises from the stratified squamous epithelium of the oral cavity. It is generally diagnosed in people between the ages of 30-50 years, and is normally found on the dorsum tongue, buccal or labial mucosa, as well as the gingiva and palate. Clinically, the lesion appears as a single, firm, painless, usually pedunculated mass; with average size of 0.5-1cm. It has a white or normal colour, with numerous projections that form exophytic cauliflower-like lesion. 
Aetiology

Squamous cell papilloma is caused by infection with HPV. 

Diagnosis

· It is clinically impossible to distinguish a papilloma from a papillary carcinoma.

· It should be differentiated from verruca vulgaris, in which multiple oral papillomas are present in association with skin warts.

Treatment

· Some papillomas regress spontaneously.

· Treatment of papilloma involves surgical excision, including the base of the lesion, with confirmation by histologic diagnosis.

Verruca vulgaris 

Verruca vulgaris or common wart is one of the most recognisable skin papillomas. Common warts can occur at any age, but they are more frequently seen in children. Warts often occur on the fingers and hands, and then the virus can be autoinoculated to other sites as lips and hard palate as multiple lesions. When the virus invades the skin it causes the cells to grow rapidly, forming the wart. The virus only invades individuals that have limited immunity against it. Children generally have less immunity to the wart virus than adults and therefore, they are more commonly infected. A few unfortunate adults never seem to develop significant immunity to the virus and they are continuously plagued with warts. Common warts typically disappear after a few months but can last for years and can recur. They are not related to cancer and they do not involve internal organs. When oral papillomas are associated with similar lesions in genitalia it is called condyloma acuminatum.

Aetiology

Common warts are caused by infection with HPV.
Diagnosis

It is based on clinical appearance and history of lesions.

Treatment

· Topical treatments containing salicylic acid are the best supported, but multiple treatment sessions may be required.

· It can also be controlled by laser therapy, often with a pulse dye laser or carbon dioxide (CO2) laser. However, both laser treatments can be painful, expensive, and can cause scarring.

· One complicating factor in the treatment of warts is that they may regrow after they have been removed.
Pyogenic granuloma 

Pyogenic granuloma (PG) is a lobular capillary haemangioma which is the reason it is often quite prone to bleeding. The name for PG is misleading because it is neither infectious nor granulomatous. It presents as a solitary, raised circumscribed mass that may be pedunculated, and the appearance is usually a colour ranging from red/pink to purple. It can be smooth or lobulated. Younger lesions are more likely to be red because of the high number of blood vessels. Older lesions begin to change into a pink colour. Size ranges from a few millimeters to 1-2 cm. It can be painful, especially if located in an area of the mouth where it is constantly traumatised. Pyogenic granuloma can grow rapidly over a period of a few weeks and will often bleed profusely with little or no trauma. The lesion is most common in children and young adults, and there is a definite gender difference with more females affected than males. It appears on the gingiva in 75% of cases, more often in the maxillary than the mandibular jaw. Anterior areas are more often affected than posterior areas. It can also be found on the lips, tongue, and buccal mucosa. Pyogenic granuloma often arises in pregnancy in the first trimester with an increasing incidence up until the 7th month, usually confined to the gingiva and is termed pregnancy tumor.  

Aetiology

· The precise mechanism for the lesion is unknown 

· Local irritation from rough restorations, prostheses, teeth, or calculus plays an important role.

Diagnosis

Excisional biopsy of the lesion and histologic evaluation are needed to confirm the diagnosis.

Treatment

· It consists of conservative surgery along with removal of the source of irritation.
· No treatment is needed for pregnancy tumor as it may heal spontaneously; however, removal of the lesion may be pursued if recurrent bleeding or aesthetic is a concern. 

Peripheral giant cell granuloma

Peripheral giant cell granuloma (PGCG) is a site-specific variant of pyogenic granuloma (PG) embedded with osteoclast-like multinucleated giant cells and arising exclusively from the periodontal ligament enclosing the root of a tooth. This unique origin means that such a lesion can only be found within or upon the gingiva or alveolar ridge. It is more often found in the mandible rather than the maxilla but can be found in either anterior or posterior areas. However, 70% of lesions are found in the anterior segments of the jaws, such as in the premolar, canine, and incisor regions. The usual age at diagnosis is 40-60 years old, but there is no marked age predilection. More than 60% of cases occur in females, and this female predilection is more pronounced in the older age groups. Individual lesions are nodular and pedunculated, frequently with an ulcerated surface. The colour of the lesion ranges from red, brown to bluish hue, but is usually bluer in comparison to PG. Generally larger than PG, the lesion may exceed 4 cm in size, but most lesions remain less than 2 cm in diameter. Any alveolar region may be affected, and radiographs may show either a saucerization of underlying bone, periodontitis of underlying tissues, or an isthmus of soft tissue connecting to an intraosseous central giant cell granuloma. Because of its similar microscopic appearance to central giant cell granuloma, PGCG is considered by some researchers to be a soft tissue equivalent. 
Aetiology

· It is of unknown cause. 

· Local irritation due to dental plaque or calculus, periodontal disease, poor dental restorations, ill-fitting dental appliances, or dental extractions has been suggested to contribute to the development of the lesion. 

· Recent reports have described the development of the PGCG in association with dental implants. This appears to represent an uncommon complication of implant placement, developing from a few months to several years after placement of the dental implant.

Diagnosis

Excisional biopsy of the lesion and histologic evaluation are needed to confirm the diagnosis.

Treatment

· Complete surgical excision is typically curative, followed by curettage of any underlying bony defect. 

· The adjacent teeth should be cleaned thoroughly (careful scaling and root planning) to remove any possible source of irritation. 

· A recurrence rate of 10% or more has been reported, hence, re-excision may be necessary. 

· Very large or recurring lesions may represent brown tumors of hyperparathyroidism and will require treatment of the underlying endocrine dysfunction prior to surgical removal.

Lipoma

Lipoma is a relatively common benign tumor composed of adipose tissue that usually occurs under the skin but is rare in the mouth. Many lipomas are small, less than 1 cm, but can enlarge to sizes greater than 6 cm in diameter. Lipomas are commonly found in adults from 40-60 years old, but can also be found in children. Most commonly, intraoral lipomas involve the buccal mucosa, floor of the mouth, and tongue. Lingual lipomas are often more deeply seated than those located elsewhere in the oral cavity. Initial colouration of the lesion is pinkish, but as the lesion expands, a yellowish tinge may be observed. On palpation, lesions are soft and spongy and are generally freely movable. A diffuse form of lipoma also exists. Lipomas generally grow slowly and, because pain is not a feature in many cases, many years elapse before patients consult their dentist. However, occasional fast growing ones have been reported. Lipoma has no potential for developing into a cancer. 

Aetiology

Most lesions are developmental anomalies. 
Diagnosis

Definitive diagnosis can only be established by fine needle aspiration biopsy, incisional, or excisional biopsy.

Treatment

· Conservative surgical removal and histopathological examination is the treatment of choice, recurrences are rarely reported.

· MRI gives a greater soft tissue definition than CT scan, and has greatly improved preoperative definition of lingual tumor boundaries.

Epulis fissuratum

Epulis fissuratum, also known as denture induced fibrous hyperplasia, is a condition that appears in the mouth as an overgrowth of fibrous connective tissue. It appears as a single or multiple fold of tissue around the alveolar vestibule, which is the area where the gums meet the inner cheek. Usually, the edge of the denture rests in between 2 of the folds. Clinically, the excess tissue is firm and fibrous, and appears as a pinkish-red linear elevated mass that may become ulcerated and painful. Growth of the lesion is usually progressive after denture insertion. The size of the affected tissue varies widely, since almost the entire length of tissue around a denture can be affected. More commonly found in females. It can appear in either the mandible or maxilla but is more commonly found in the anterior portions of the mouth rather than in the posterior. Although epulis fissuratum is totally benign, clinically it is impossible to rule out malignancy.

Aetiology

It is the consequence of alveolar ridge resorption due to chronic low grade irritation from an ill fitting denture, so that the denture moves further into the vestibular mucosa, creating an inflammatory fibrous hyperplasia that proliferates over the flange.

Diagnosis

It is by surgical excision and histologic examination of the lesion.

Treatment

· Surgically excise the epulis fissuratum, because even removal of the offending denture will not result in complete resolution. 
· Laser therapy may be implemented.
· Either make a new denture or reline the old one in order to prevent recurrence of lesion. 

Oral fibroma

Oral fibroma, also known as fibroepithelial polyp, is a very common benign neoplasm of the oral cavity and generally represents a reactive focal fibrous hyperplasia in response to trauma or local irritation. Fibromas may be seen at any age but are most common at the age of 30-50 years. They may occur at any oral site, but they are seen most often on the buccal mucosa along the plane of occlusion of the maxillary and mandibular teeth and on the tongue. Oral fibroma appears as asymptomatic, pinkish-white, round to ovoid, smooth surfaced, and firm sessile or pedunculated single mass. Its size may vary from 1 mm to 2 cm, but once established, the polyp doesn't appear to grow in size with time. The surface may be hyperkeratotic or ulcerated, owing to repeated trauma. 

Aetiology

Oral fibromas are thought to be caused by minor trauma, usually following accidental biting.
Diagnosis

It is by excisional biopsy and histologic examination.

Treatment

It can be left but normally it is surgically removed.

Neurofibroma 

Neurofibroma is a benign nerve sheath tumor in the peripheral nervous system. It may occur as a single lesion or multiple lesions, usually of the skin. Neurofibroma is an uncommon single tumor of the oral cavity, and is seen most frequently on the lingual mucosa of children. It appears as a raised pedunculated pinkish mass that may become large in size. Neurofibromatosis or von Recklinghausen's disease usually has its onset in childhood. In addition to multiple skin lesions, the tongue, gingiva and labial mucosa may also be involved. Clinically, the lesions appear as raised masses that have a dull consistency and are usually accompanied by skin patches of deep brownish pigmentation called café-au-lait spots. They can result in a range of symptoms from physical disfiguration and pain to cognitive disability. The lesions have a potential for malignant transformation and need to be followed closely for any change in their nature, in which case they should be biopsied. 

Aetiology

· Neurofibroma is probably a developmental anomaly.

· Neurofibromatosis is genetically inherited.

Diagnosis

· Definitive diagnosis of oral neurofibroma can only be rendered after an excisional biopsy followed by histopathologic examination.

· Cytogenetic testing for neurofibromatosis can be performed.

Treatment

· Solitary oral neurofibroma is usually treated by surgical excision, depending on the extent and site of the mass. 

· Neurofibromatosis presents a difficult management problem. Surgical removal is attempted only for large symptomatic lesions as it may result in recurrence. Multiple recurrences have been associated with malignant transformation.

Oral traumatic neuroma

Oral traumatic neuroma, also known as pseudoneuroma, is a rare lesion that is characterised by the presence of pain, burning, or paresthesia, associated with a history of trauma or surgery. It appears clinically as a small, solitary, firm nodule, and pressure on the suspected area usually provokes pain.The most common oral locations are on the lips, tongue, and mental nerve area. They are relatively rare on the head and neck. Traumatic neuroma arises 1-12 months after nerve injury and varies in size with no malignant potential.
Aetiology

It results from a non-neoplastic proliferation of the severed or injured nerve as a result of trauma during a surgical procedure.

Diagnosis

It is by excisional removal and microscopic examination.

Treatment

Complete removal of the lesion is curative.

Hereditary haemorrhagic telangectasia 

Hereditary haemorrhagic telangectasia (HHT), also known as Osler-Weber-Rendu disease or syndrome, is a rare genetic disorder that leads to telangiectases (small vascular malformations) in the skin and mucosal linings of the nose and GIT. It manifests clinically as small multiple red to violet telangiectatic lesions on the face, lips, nasal mucosa, as well as the tongue and buccal mucosa. Patients may also experience recurrent nose bleeds (epistaxis), GI bleeding, and various problems due to the involvement of other organs. Lesions in the mouth bleed less often but may be considered cosmetically displeasing.

Aetiology

It is transmitted in an autosomal dominant fashion.
Diagnosis

The skin and oral cavity telangiectasias are visually identifiable on physical examination.

Treatment

· There is no therapy that stops the development of lesions.
· Chronic bleeding often requires iron supplements and sometimes blood transfusions if the anaemia is severe.

Haemangioma 

Haemangioma is the term that comes from the Greek word haema- meaning blood, angio meaning vessel and the suffix -oma meaning tumor. It describes any vascular tumor-like structure, whether it is present at or around birth or appears later in life. Haemangiomas are the most common childhood tumors occurring in approximately 10% of Caucasians, and are less prevalent in other races. Females are 3-5 times more likely to have haemangiomas than males. They are also more common in twin pregnancies. Approximately 80% are located on the face and neck, with the next most prevalent location being the liver. Recently, they were categorised into 2 families. A family of self-involuting tumors that appear during the first days or weeks of life and will eventually disappear at the latest by age 10 years. Another family of enlarged or abnormal vessels that present at birth and essentially become permanent, such as port-wine stain (capillary malformation) that appear as diffuse flat bluish lesion, most commonly on the buccal mucosa, and/or masses of abnormal swollen veins (cavernous malformation) that have a raised, nobulated appearance, causing macroglossia, and may bleed freely on trauma. The importance of this distinction is that it makes it possible for early-in-life differentiation between lesions that will resolve versus those that are permanent. A number of syndromes in​clude haemangiomas as a component.

Aetiology

The cause of haemangioma is currently unknown.
Diagnosis

· It can be made from history and clinical examination.

· The vascular nature of the lesion can be demonstrated by applying gentle pressure which results in emptying and blanching. 

· Haemangiomas may be deep to mucosa, and aspiration is recommended before excision of any fluctuant lesion, to rule out the pres​ence of these lesions, and to prevent the risk of haemorrhage. 

· An MRI is sometimes obtained to determine the extent of the lesion.

Treatment

· Most haemangiomas disappear without treatment, leaving minimal or no visible marks.
· The mainstay in the treatment of proliferating haemangiomas in infants and children is systemic or intralesional corticosteroid therapy. 

· Beta-blocker propranolol may produce impressive response, and it is superior to corticosteroids in terms of both effectiveness and safety. 

· A pulse dye laser can be useful for early flat superficial lesions if they appear in cosmetically significant areas, or for those lesions that leave residual surface blood vessels in case of incomplete resolution. 

· Surgical removal is sometimes indicated, particularly if there has been delay in commencing treatment, and structural changes have become irreversible. 

Lymphangioma

Lymphangioma is a rare malformation of the lymphatic system, in which a blockage causes fluid to accumulate beneath the skin. These malformations can occur at any age, and may involve any part of the body, but 90% occur in children less than 2 years of age, and around 75% occur in the head and neck regions. Most lymphangiomas are benign lesions and appear as soft, spongy, slow growing, and somewhat fluctuant doughy masses. They are more likely to be deep to the superficial tissue and usually acquire the colour of the overlying mucosa,  but may be somewhat erythematous. Lesions may spontaneously regress after puberty. Because of their size and submucosal location, they can cause deformity such as macroglossia of the tongue. The tongue in fact is the most common intraoral site of lymphangioma. Rarely, impingement upon critical organs may result in complications, such as respiratory distress, when a lymphangioma compresses the airway. 

Aetiology

· These malformations are either congenital or acquired. 

· Congenital lymphangiomas are often associated with chromosomal abnormalities such as Turner syndrome or Down syndrome, although they can also exist in isolation. 
· Acquired lymphangiomas may result from trauma, inflammation, or lymphatic obstruction.

Diagnosis
· It is based mainly on history and clinical examination, in addition to histopathologic inspection.
· In prenatal cases, when diagnosis is confirmed using an ultrasound, amniocentesis may be recommended to check for associated genetic disorders.

· MRI can help define the degree of involvement to prevent unnecessary extensive or incomplete surgical resection because of the association with a high recurrence rate.

Treatment

· Lymphangiomas are usually treated for cosmetic reasons only. 

· The preferred treatment for lymphangiomas is complete surgical excision. 

· Other alternative treatments include aspiration, laser and radiofrequency ablation, and hypertonic saline sclerotherapy.

8 Salivary gland diseases
Mumps 

Mumps is a viral infection that primarily affects the parotid glands. It was a common childhood disease until the mumps vaccine was licensed in the 1960s. Since then, the number of cases has dropped dramatically. Up to 20% of persons infected with the mumps virus do not show symptoms. When signs and symptoms do develop, they usually appear about 2-3 weeks after exposure to the virus.  The disease spreads easily from person to person through infected saliva. The virus can also survive on surfaces and then be spread after contact in a similar manner. A person infected with mumps is contagious from approximately 6 days before the onset of symptoms until about 9 days after symptoms start. Prodromal symptoms of mumps include fever, headache, weakness, and fatigue. Painful swelling of the parotid glands is the most typical presentation, and may occur on one side of the face, but in 90% of cases the swelling affects both sides. In addition to pain with chewing or swallowing, dry mouth, and occasionally loss of voice may be present. Males past puberty who develop mumps have a 30% risk of orchitis which is a painful testicular swelling that may lead to infertility. 

Aetiology

It is a viral disease caused by the paramyxovirus.

Diagnosis

· Physical examination confirms the presence of the swollen and tender glands, and no testing is usually required.
· If there is uncertainty about the diagnosis, a viral culture of saliva or a serologic antibody testing may be needed. 

· As with any inflammation of the salivary glands, serum amylase is often elevated.

· Newer diagnostic confirmation, using polymerase chain reaction (PCR) has also been developed. 

Treatment

· The disease is generally self-limiting, and within 2 weeks it runs its course and recedes with no specific treatment.

· Paracetamol or ibuprofen is commonly used to reduce fever and relieve discomfort. Aspirin is not recommended due to a hypothetical link with Reye's syndrome. 

· Warm salt water gargles, soft foods, and extra fluids may also help relieve symptoms. If the patient cannot swallow, intravenous fluid replacement may be used. 

· Patients are advised to avoid fruit juice or any acidic foods since these stimulate the salivary glands which can be painful.

· Pain may be eased by the application of intermittent ice packs or heating pads to the swollen glands or testicular area. 

· For males with orchitis, stronger pain medication may be used as well as corticosteroids to reduce inflammation. 

· The most common preventative measure against mumps is immunisation with mumps vaccine.

Sialolithiasis 

Sialolithiasis is the most common disease of the salivary glands, and refers to the formation of stones or sialoliths in the salivary glands. Males are affected twice as much as females, and children are rarely affected. More than 80% occur in the submandibular gland, followed by the parotid gland, but is rare in the sublingual gland or minor salivary glands. Multiple calculi in the submandibular gland are rare, as is simultaneous lithiasis in more than one salivary gland. Although large sialoliths have been reported in the body of salivary glands, they have been rarely reported in the salivary ducts. Submandibular sialolithiasis is most often situated near the orifice of Wharton's duct or at the bend of the duct passing behind the mylohyoid muscle. Parotid stones are usually seen in the distal part of Stensens duct. When minor salivary glands are involved, they are usually in the buccal mucosa or upper lip, forming a firm nodule that may mimic tumor. Sialolithiasis may be asymptomatic and are discovered by chance. In other cases, a sialolith blocks the duct of the salivary gland, either partially or completely causing pain and swelling of the gland by obstructing the surge of salivary secretion, especially at meal times. Persistent obstruction of the duct may causes stasis of saliva, leading to bacterial ascent into the parenchyma of the gland, and therefore infection called sialadenitis. Long-term obstruction in the absence of infection can lead to atrophy of the gland with resultant lack of secretory function and ultimately fibrosis. 
Aetiology

Although the exact cause of these stones is unknown, some may be related to dehydration, Sjogren’s syndrome, or medications that decrease saliva production including certain antihistamines, antihypertensives, and antipsychotics.  

Diagnosis 

· Salivary stones can often be palpated, especially in the submandibular gland.  

· Occlusal radiographs are useful in showing radiopaque stones. 

· Ultrasound is an appropriate noninvasive technique for detecting non-calcified stones. 

· Sialography allows detailed visualisation of the ductal morphology and identification of ductal strictures, permitting the diagnosis of opaque and nonopaque stones. However, it is contraindicated in acute infection or in significant patient contrast allergy.

· Recently, sialo-MRI enables diagnosis of salivary gland obstructive pathologies. It is a non-invasive diagnostic method without ionising radiation exposure, and with a higher definition of the glandular parenchyma and ductal system, compared to the other methods available. 

Treatment

· For small stones, sialogogues are used to promote saliva production and flush the stone out of the duct by having the patient sucking on sour candy such as lemon. 

· If the stone is close to the duct opening of the submandibular gland, it can be messaged and manipulated through the duct orifice by a specialist. 

· Extra-corporeal shock wave lithotripsy (ESWL), which utilises ultrasound to break up the stones, is an effective, non-invasive treatment approach, to be performed in all patients with sialolithiasis. It is particularly important for treating parotid gland stones, even when                                                                                                             dealing with recurrent ones, due to the surgical risk in this area. 

· ESWL should also be used as a first approach modality in the submandibular gland stones, except for those localised in the proximal part of the duct, where surgery is preferable. 

· If the gland has been damaged by recurrent infection and fibrosis, or a large stone have formed within the gland, it may require surgical removal.

Sialadenitis

Sialadenitis or sialoadenitis refers to acute or chronic infection, most commonly of the parotid and submandibular salivary glands. It is a painful infection that is usually caused by bacteria, especially staphylococcus aureus. Others include streptococci, coliforms, and various anaerobic bacteria. Although it typically occurs in patients in their 50s and 60s, sialadenitis also can occur in infants during the first few weeks of life. Symptoms of sialadenitis can vary depending on the severity of an infection. Most people experience some degree of pain when opening their mouths, and noticeable unilateral facial swelling with erythema and oedema of the overlying skin. Some may unusually have dry mouth or a persistent bad taste. In addition, fever, chills, and malaise are common in acute infections. An infected gland that is left untreated may develop a pus-filled abscess that can drain into the mouth and throat.

Aetiology

· Sialadenitis usually occurs after hyposecretion or duct obstruction, but may develop without an obvious cause. 

· It affects chronically ill patients with xerostomia, patients with Sjogren’s syndrome, and in those who have had radiation therapy to the oral cavity. 

· Teenagers and young adults with anorexia are also prone to this disorder. 

· Adverse drug reactions (antihistamines, diuretics, psychiatric medications, beta-blockers, and barbiturates), congenital deformities, autoimmune disorders, and certain occupations (trumpet playing and glass blowing) can also cause salivary gland problems. 
Diagnosis

· Clinical examination may reveal a tender painful lump in the cheek or under the chin, and a foul-tasting due to discharge of pus from the duct into the mouth.

· Culture of saliva for the presence of bacteria. 

· CT scan or MRI, and ultrasound can confirm sialadenitis or abscess that is not obvious clinically. 

Treatment

· Initial treatment is with oral antibiotics (flucloxacillin/dicloxacillin or clindamycin if penicillin-sensitive), modified according to culture results.

· Hydration, sialagogues (eg lemon juice or hard candy) that trigger saliva flow, warm compresses, gland massage, and good oral hygiene. 
· Abscesses require drainage by inserting a needle into the gland and aspirating the pus. 

· Occasionally, a superficial parotidectomy or submandibular gland excision is indicated for patients with chronic or relapsing sialadenitis.
· Without proper treatment, sialadenitis can develop into a severe infection, especially in people who are debilitated or elderly.

Sialosis

Sialosis rather than sialadenosis have been recommended by the WHO as the correct diagnostic term for a unique form of nonspecific salivary gland enlargement without evidence of infection, inflammation, or tumor. It is characterised by persistent, soft and painless bilateral swelling of the parotid gland with occasional involvement of the submandibular salivary gland. There is no sex predilection, and the highest incidence occurs after the age of 30 years. Sialosis is known to occur in a variety of conditions, including alcoholism and alcoholic liver disease, but a number of nutritional deficiencies, endocrine disease especially diabetes mellitus, kidney failure, anorexia or bulimia nervosa, obesity, pregnancy, medications, and exposure to chemicals have also been reported to result in sialosis. It is important for the dental practitioner to recognise sialosis, because it often indicates the existence of an unsuspected systemic disease.

Aetiology

Although the pathogenesis of sialosis has not been established, a neuropathic process that affects the autonomic innervations of the salivary glands has been suggested. 
Diagnosis

· Blood tests for CBC, U&E, FBS, LFT, alpha-1 antitrypsin, serum ACE, RF, and autoantibody screen. 

· Sialography, fine needle aspiration cytology, and CT scan should be also performed. 

· Open biopsy may be necessary.

Treatment

· Correction of the underlying condition can help improve the enlarged salivary gland. 
· Superficial parotidectomy should only be undertaken when cosmetic deformity is unacceptable. 

Taste disorders

Taste disorders include dysgeusia (abnormal taste), hypogeusia (lack of taste), and ageusia (loss of taste). Dysgeusia is a condition in which a foul, salty, rancid, or metallic taste sensation will persist in the mouth. The senses of taste and smell are very closely related. Some patients who think they have lost their sense of taste are surprised to learn that they have a smell disorder instead. In addition, gustatory dysfunction is rare when compared to olfactory disorders. 

Aetiology

· Poor oral hygiene, xerostomia, and dental problems. 

· Medications such as antibiotics, antihistamines, beta-blockers, ACE inhibitors, and chemotherapy. 

· Exposure to certain chemicals such as insecticides. 

· Salivary gland infection, sinusitis, and middle ear infections. 

· Heartburn or gastric reflux.

· Radiation therapy for cancers of the head and neck. 

· Some surgeries to the ear, nose, throat, and wisdom tooth removal. 

· Zinc deficiency is a common cause of taste and smell disorder.

· Pine mouth syndrome, is metallogeusia following ingestion of Chinese pine nuts, resulting in a bitter metallic taste lasting between few days to a few weeks. It is self-limiting and resolves without treatment.

Diagnosis

· Dental examination and assessment of oral hygiene.

· Medical history to rule out a neurologic deficiency, an olfactory deficit, and systemic influences such as malnutrition, metabolic disturbances, drugs, radiotherapy, chemical and physical trauma.

· Physical examination of the ears, nose, and throat by otolaryngologist.

· Blood tests for trace elements should be conducted to identify any deficiencies.

· A taste test is needed which may involve a simple “sip, spit, and rinse” test; or chemicals may be applied directly to specific areas of the tongue.

Treatment

· Due to the variety of causes of taste disorder, there are many possible treatments that are effective in alleviating or terminating the symptoms. 

· These may include artificial saliva, pilocarpine hydrochloride, zinc supplementation, or alterations in drug therapy.

· Alpha lipoic acid (200 mg caps 3 times per day for at least 2 months) may significantly improve idiopathic dysgeusia which may be a form of a neuropathy.

Salivary gland tumors 

Most salivary gland tumors are benign, and 80% occur in the parotid glands, 10-15% occurs in the submandibular glands, and the remainders occur in the sublingual and minor salivary glands. The most common benign tumor is a pleomorphic adenoma (mixed tumor) that usually appears as a slow-growing, movable, painless lump beneath normal skin. Occasionally, when cystic, they are soft, but most often they are firm. More than 95% of all benign salivary gland tumors occur in adults, and usually present when older than 40 years. Malignant transformation is possible, resulting in carcinoma ex mixed tumor, but this usually occurs only after the benign tumor has been present for 15-20 years. If malignant transformation occurs, the cure rates are very low, despite adequate surgery and adjuvant therapy. Other benign tumors include monomorphic adenoma, oncocytoma, and papillary cystadenoma lymphomatosum (previously known as cylindroma). These tumors rarely recur and rarely become malignant. The salivary gland cancers are rare and typically present after age 60 years. Almost half of all submandibular gland neoplasms and most sublingual and minor salivary gland tumors are malignant. They are characterised by a sudden growth spurt and present as firm, nodular, and can be fixed to adjacent tissue, often with a poorly defined periphery. Eventually, the overlying skin or mucosa may become ulcerated or the adjacent tissues may become invaded, causing localised or regional pain, numbness, paraesthesia, causalgia, or a loss of motor function. Mucoepidermoid carcinoma is the most common salivary gland cancer, and often manifests in a minor salivary gland of the palate, or it can occur deep within the bone, such as in the wall of a dentigerous cyst. It may metastasise to the regional lymphatics, which must be addressed with surgical dissection or postoperative radiation therapy. Adenoid cystic carcinoma, a common minor salivary gland tumor, is a slowly growing malignant transformation of a much more common benign cylindroma. It has a propensity for perineural invasion and spread, with disease potentially extending many centimeters from the main tumor mass. Lymphatic spread is not a common feature of this tumor, so elective nodal treatment is less common. Acinic cell carcinoma, a common parotid tumor, has a favourable course after wide excision, as well as an incidence of multifocality. Salivary gland neoplasms are rare in children, and most tumors are benign, with haemangiomas being the most common, followed by pleomorphic adenomas. 
Aetiology

· Although the aetiology of salivary gland tumors is unknown, the involvement of environmental or genetic factors has been suggested.

· The only known risk factors for salivary gland cancers are Sjogren's syndrome, EBV, and exposure to radiation, although smoking also may play some role.

Diagnosis

· The lump is evaluated by fine-needle aspiration biopsy to confirm the cell type.

· CT scan and MRI are recommended to locate the tumor and describe its extent.

· A search for spread to regional nodes or distant metastases in the lung, liver, bone, or brain may be indicated before treatment is selected.

Treatment

· For benign tumors, treatment is with surgery; however, recurrence rate is high when excision is incomplete.

· For malignant tumors, treatment is with wide surgical excision and postoperative radiation. Currently, there is no effective chemotherapy for salivary cancer. 
· All surgeries are designed to spare the facial nerve, which is sacrificed only in cases of direct tumor involvement of the nerve. 

Sjogren's syndrome

Sjogren's syndrome (SS), also known as Mikulicz disease, is a systemic chronic autoimmune exocrinopathy that affects the salivary and lacrimal glands, typically presenting as the sicca complex of dry eyes (xerophthalmia) and dry mouth (xerostomia). Although Sjogren’s occurs at any age, most people are older than 40 years at the time of diagnosis. About 90% of patients are females. Sjogren's syndrome that is not associated with another connective tissue disease is referred to as primary Sjogren's and occurs in approximately 50% of cases, while SS that may develop years after the onset of an associated connective tissue disease, such as rheumatoid arthritis, systemic lupus erythematosus, or scleroderma, is referred to as secondary Sjogren's. Secondary SS is more likely than primary to lead to complications. Symptoms of SS include eye irritation, gritty sensation, infection, and serious abrasion of the cornea of the eye. Oral dryness leads to swallowing difficulties, tooth decay, gum disease, mouth sores, stones or infection of the salivary glands, and dry lips. Sjogren's syndrome may also cause skin, nose, and vaginal dryness. Extraglandular problems include arthritis, Raynaud's phenomenon, lung inflammation, vasculitis, persistent dry cough, fatigue, lymph node enlargement, and kidney, nerve, and muscle disease. Common disease that is occasionally associated with SS is Hashimoto's thyroiditis and gastroesophageal reflux disease. About 5% of patients with SS develop lymphoma, only after many years with the illness. 

Aetiology

While the exact cause is unknown, there is growing scientific support for genetic factors. Several different genes appear to be involved, but scientists are not certain exactly which ones are linked to the disease. 

Diagnosis

· Blood tests include ANA and RF which are present in about 70% of patients. Typical antibodies are SSA/Ro (60%) and SSB/La (40%). ESR and Ig are usually elevated.  

· Salivary flow testing (sialometry) measures the amount of saliva produced over a certain period of time. 
· Sialography demonstrates abnormalities of the ductal system and the architecture, and in advanced Sjogren’s it should show punctate sialectasis (snow storm appearance). 
· Salivary scintigraphy is a nuclear medicine test that measures salivary gland function. 
· Ultrasound examination of the salivary glands is the simplest confirmatory test. 

· Minor salivary gland biopsy is performed under local anaesthesia by making a tiny incision on the inner part of the lower lip, opposite the premolars, to remove 4-5 minor salivary glands that should show focal lymphocytic sialadenitis. 

· Schirmer tear test in which a strip of filter paper is held inside the lower eyelid for 5 minutes and its wetness is then measured with a ruler. Less than 5 mm of liquid is usually indicative of SS. 
· Rose-Bengal test uses eye drops containing dyes to examine the surface of the eye for dry spots.
Treatment

· There is no known cure for SS, and treatment focuses on relieving symptoms and preventing complications.

· Infections of the mouth and teeth should be addressed as early as possible in order to avoid more severe complications. 

· Artificial saliva preparations and over-the-counter products, including biotene mouth wash, biotene oral balance gel and toothpaste, and xylitol-based chewing gum (sugar free) can ease oral dryness. 

· The glands can also be stimulated to produce saliva by sucking on sugarless lemon drops or glycerin swabs. Medications that are saliva stimulants include pilocarpine hydrochloride or cevimeline, but these should be avoided by patients with certain heart disease, liver disease, asthma, or glaucoma. However, SalivaSure lozenge is a natural and saver alternative.  

· Eye dryness can be helped by artificial tears, using eye-lubricant ointments at night, minimising the use of hair dryers, and dietary addition of flax seed oil. 

· In severe cases, the use of goggles increase local humidity, or punctal plugs can be inserted into the lower or upper tear drainage canals of the eyes by the opthalmologist with immediate improvement. 
· Cyclosporine ophthalmic emulsion, and/or hydroxypropyl cellulose ophthalmic insert can be used to treat chronic dry eyes. 

· Salt water (saline) nasal sprays can help dryness in the passages of the nose.

· Hydroxychloroquine prevents inflammation in SS and can be helpful. 

· Serious complications may require corticosteroids and immunosuppression medications.

Juvenile recurrent parotitis 

Juvenile recurrent parotitis (JRP) or acute recurrent parotitis, is the second most common salivary gland disease in children, next to mumps; and in young children it is difficult to differentiate between the two. Generally, episodes begin by age 5 years, and virtually all patients become asymptomatic by age of 10-15 years. The duration of attacks averages 3-7 days, but may last 2-3 weeks in some individuals. Males are affected more than females. Clinical symptoms of JRP include recurrent nonobstructive, nonsuppurative parotid inflammation. The disease is usually unilateral, but bilateral exacerbation can occur, with symptoms usually more prominent on one side. During the attacks, the parotid gland is enlarged, moderately red, and tender. Massaging the gland from back to front produces clear saliva with lots of snowflakes or little white curds from the Stensen’s duct. The spectrum varies from mild and infrequent attacks to episodes so frequent that they prevent regular school attendance. The child, although not very sick during the attack, is regularly sent home with the diagnosis of mumps until school officials are informed of the nature of the disease. Juvenile recurrent parotitis is self-limiting, and after puberty, the symptoms usually subside and the disease may resolve completely.
Aetiology

· The cause of the disease is unknown. 

· A variety of contributing factors have been proposed; they include ductal congenital malformations, genetic factors, viral or bacterial infection, allergy, and local manifestation of an autoimmune disease; but none of them has been proved to date. 

Diagnosis

· It is made mainly through history and by parental report of unilateral or bilateral parotid gland recurrent infections.
· Bacterial culture of saliva generally produces streptococcus viridans or another low-virulence bacterium that is considered normal oral flora. Even between attacks, bacteria are present in the saliva. 

· Ultrasonography and sialography reveal punctate sialectasis as in SS. Even when symptoms are unilateral, sialectasis is demonstrated in the opposite gland in most instances. Sialographic changes may precede infections, and persist even after all other symptoms have ceased. 

· Resolution of symptoms after puberty may be due to regeneration of glandular elements and return to normal function. 

Treatment

· The goal of treatment is to stop the recurrent swellings and infections of the glands before puberty, and to prevent irreversible damage to the gland parenchyma.
· A regimen of applying local heat to the gland, massaging the gland from back to front, encouragement of fluid intake, and use of chewing gum and sialogogues can be helpful.

· Low dose antibiotic cover or prophylactic administration early in an attack is recommended. 

· Recently, bilateral sialoendoscopy of the parotid glands is performed under general anaesthesia. The glands are examined and lavaged thoroughly with normal saline. The sialoendoscope is also used to dilate the duct with saline pressure, and when necessary, a dilation balloon is used. After the lavage and dilation, hydrocortisone (100 mg) is injected via the endoscope into the gland. After the procedure, patients are given intravenous augmentin (25 mg/kg).

· Other invasive treatment methods such as duct ligation, parotidectomy, and tympanic neurectomy are contraindicated. 
Mucocele

Mucocele is a clinical term for a common pseudocyst involving minor salivary glands. When examined under a microscope, oral mucocele can be categorised as either mucus retention cyst (5%) due to blockage of the duct and back up of saliva in the gland, or mucus extravasation cyst (95%) which is a swelling of connective tissue, consisting of collected mucin due to a ruptured salivary gland duct, usually caused by local trauma. Most mucoceles occur in young individuals, with 70% being younger than 20 years. The most common location of the extravasation mucocele is the lower lip, followed by the anterior ventral tongue, while retention mucocele can be found at any other sites. Mucus retention cyst, when seen on the lip is slightly blue in colour, because of the thin layer of epithelium covering the bluish capillaries. Mucus extravasation cyst, which occurs more frequently, takes on the same colour as the rest of the lip, since it is covered with a thicker layer of granulation tissue. The lesion is usually persistent, but some patients complain of having recurrent swelling which periodically discharges. A variant of a mucocele is found on the palate, retromolar pad, and posterior buccal mucosa, known as a superficial mucocele; this type presents as single or multiple vesicles and bursts into an ulcer. Despite healing after a few days, superficial mucoceles recur often in the same location.

Aetiology

It has been suggested that trauma or obstruction of minor salivary gland ducts is likely to be involved.

Diagnosis 

It is made by history, clinical manifestation, and histological examination of an excised lesion.

  

Treatment

· Some mucoceles resolve spontaneously after a short time.

· Chronic mucoceles are treated by surgical excisional removal. Recurrence may occur, and thus the adjacent minor salivary glands should be excised as a preventive measure. 
· Other treatment options include micro-marsupialisation, cryosurgery, steroid injections, and laser ablation. 
Ranula

Ranula is a type of mucocele found on the floor of the mouth. Oral ranula presents as a swelling of connective tissue consisting of collected mucin from a ruptured salivary gland duct. It usually occurs in children and young adults, with the peak frequency in the second decade. An oral ranula is a relatively large, fluctuant, unilateral blue to translucent mass in the floor of the mouth that remotely resembles the underbelly of a frog (Rana species). The lesion may cross the midline when especially large, and make the offending salivary gland difficult to localise. Most commonly, ranula arises from the sublingual gland and, infrequently, from the submandibular gland. Though normally above the mylohyoid muscle, if a ranula is found deeper in the floor of the mouth, it can appear to have a normal colour. A ranula below the mylohyoid muscle is referred to as a plunging or cervical ranula, and produces swelling of the neck with or without swelling in the floor of the mouth. As with mucocele, ranula may be subject to recurrent swelling with occasional rupturing of its contents. Individuals with an oral ranula may complain of swelling of the floor of the mouth that is usually painless. The mass may interfere with speech, mastication, respiration, and swallowing because of the upward and medial displacement of the tongue. When oral ranula is large, the tongue may place pressure on the lesion, which may interfere with submandibular salivary flow. As a result, obstructive salivary gland signs and symptoms may develop, such as pain or discomfort when eating, a feeling of fullness at that site, and increased swelling of the submandibular gland.

Aetiology

It commonly arises from local trauma to the sublingual gland duct, leading to mucus extravasation and formation of a pseudocyst. This is because sublingual gland secretes continuously in the interdigestive period, whereas the parotid and submandibular salivary glands only secrete in response to stimuli such as eating.
Diagnosis

· CT scan or MRI of the head and neck to define the extent of oral or cervical ranula and to eliminate other disease processes is prudent prior to surgical intervention. 

· Ultrasonography has also been used to evaluate the lesion.

· Fine needle aspiration of the content of ranula may be helpful in the diagnosis prior to excision and subsequent surgery.
Treatment

· It could involve either marsupialisation or more often surgical excision of both the gland and lesion. 
· Ranulas are likely to recur if the sublingual gland or other gland causing them is not also removed with the lesion.
Necrotising sialometaplasia 

Necrotising sialometaplasia (NS) is an uncommon benign and locally destructive, inflammatory condition that affects salivary glands. It is more frequent in males with average age of 46 years. Necrotising sialometaplasia is predominantly found on the posterior hard palate, but other intraoral sites and major salivary glands can be affected. The typical clinical presentation of NS is that of a crater-like ulcer that simulates a malignant process and is often painless. These ulcerated lesions are 1-3 cm and are usually unilateral, with one-third occurring in a bilateral or midpalatal location. The condition is self limiting and should resolve within 6-10 weeks.
Aetiology 

Local anaesthetic infiltration, heavy smoking, alcoholic abuse, intubation, traumatic injury, upper respiratory infection, and allergies have been pointed out as aetiological agents. These factors may affect the vascular system causing ischaemia in the salivary glands that may result in necrosis. 

Diagnosis

· The clinical and histopathologic features of NS often simulate those of squamous cell carcinoma or mucoepidermoid carcinoma.

· Adequate incisional biopsy is necessary to establish the diagnosis.
· Familiarity with NS and correct diagnosis are paramount in avoiding misdiagnosis and inappropriate treatment.
Treatment

Necrotising sialometaplasia resolves spontaneously, and no treatment is necessary apart from chlorhexidine digluconate mouth washes to prevent secondary infections.

Xerostomia

Xerostomia is a medical term for dry mouth caused by reduced or absent flow of saliva. It is not a disease but rather a symptom of various conditions. Everyone has a dry mouth once in a while when nervous, upset, or under stress. However, xerostomia is different in that the mouth is dry most of the time. It is more commonly found among the elderly, and some patients may think dry mouth is a normal part of aging but it is not. The main reason is that elderly people take more medications compared to the rest of the population, and some of these medications cause xerostomia. This condition can result in discomfort and patients may complain of constant sore throat, hoarseness, intolerance of dentures, halitosis, increased need to drink water especially at night, speech and swallowing difficulties, and impair oral hygiene by causing a decrease in oral pH and an increase in bacterial growth. Longstanding xerostomia can result in increased dental caries, periodontal disease, oral infections such as thrush, painful tongue (glossodynia), difficulty with tasting (dysgeusia), salivary gland infections and swellings, and cheilitis (inflammation and fissuring of the lips).

Aetiology

· It is a common side effect of various medications such as antihistamines, antihypertensives, antidepressants, anticholinergics, antiepileptics, muscle relaxants, betablockers, diuretics, and some Parkinson’s disease medications.

· It may be a sign of an underlying disease, such as Sjogren’s syndrome, poorly controlled diabetes mellitus, systemic lupus erythematosus, rheumatoid arthritis, hypothyroidism, scleroderma, sarcoidosis, and amyloidosis.
· Radiation therapy to the head and neck can damage the salivary glands. Chemotherapy drugs cause severe dryness and stomatitis while they are being taken, but problems usually end after therapy is stopped. 

· Physical trauma to the salivary glands, dehydration, and mouth breathing may cause xerostomia.

Diagnosis

· When the mouth is examined, a tongue depressor may stick to the buccal mucosa and there may be little or no pooled saliva in the floor of the mouth.

· Sialometry is a simple procedure that measures the unstimulated whole salivary flow rate. Less than 0.1 ml/minute of salivary secretion is considered abnormal. 
· Sialography may be useful in identifying salivary gland stones and masses. 

· Biopsy of minor salivary glands from lower labial mucosa, opposite the premolars, is useful to confirm the diagnosis of certain diseases such as Sjogren's syndrome, sarcoidosis, or amyloidosis. 

· Blood tests and imaging scans of the salivary glands may also be needed. 
Treatment

· When possible, the cause of xerostomia should be addressed and treated.
· Meticulous oral hygiene measures are essential. Patients should brush and floss regularly and use fluoride mouth washes (alcohol free) or gels daily. An increased frequency of preventive dental visits with plaque removal is advised.
· Patients should avoid sugary or acidic foods and beverages, and any irritating foods that are dry, spicy, astringent, or excessively hot or cold. They should also avoid mouth washes which contain alcohol, alcohol and caffeine consumption, and chewing or smoking tobacco. 
· Chewing xylitol-based gum (sugar free), and using saliva substitute or biotene mouth wash, biotene oral balance gel and toothpaste, have been proven to be helpful. 
· Petroleum jelly (Vaseline) can be applied to the lips and under dentures to relieve drying, cracking, soreness, and mucosal trauma. The patient should not wear dentures during sleep, and the dentures must be kept clean by overnight soaking.
· Sialogogues such as pilocarpine hydrochloride or cevimeline may be prescribed to stimulate the production of saliva in difficult cases. However, SalivaSure lozenge is a natural and saver alternative; it increases saliva production through the physiological stimulation of taste buds, and provides instant relief for dry mouth upon contact.
· If xerostomia is thought to be caused by a medication, the patient’s doctor may either alter the dosage or prescribe another drug which is less likely to cause dry mouth. 
· A cold-air humidifier may aid mouth breathers who typically have their worst symptoms at night.
Sialorrhea

Sialorrhea, also known as ptyalism, is caused by excessive saliva production in the absence of any other local or systemic symptoms (primary sialorrhea), or due to  lack of swallowing caused by muscle or nerve damage and the resultant drooling (secondary sialorrhea). Normally, the salivary glands produce about 1-2 liters of saliva every day, but because swallowing occurs on a continuous basis and unconsciously, most people do not generally notice the saliva. 
Aetiology

· Recognised causes are new dentures or dental restorations, local irritations, stomatitis, early months of pregnancy, teething, enlarged adenoids, sinusitis, oral or salivary gland tumors, and zinc deficiency.
· It is a common symptom of many neurological diseases such as cerebral palsy, Parkinson's disease, Bell’s palsy, or stroke. It can also be seen in patients with Down syndrome, multiple sclerosis, and myasthenia gravis. Sialorrhea may represent a clinical feature of early Sjogren’s syndrome.
· Rarer causes include arsenic poisoning, esophageal atresia, mercury poisoning, rabies, and syphilis. 
· Medications that are leading to this condition as a side effect include clozapine, isoproterenol, pilocarpine, anticonvulsants, nitrazepam, risperidone, bethanechol, lithium, and cholinergic drugs.
Diagnosis

· No scientifically accepted diagnostic test is available for patients with hypersalivation.

· History and clinical examination may reveal the drug intake or underlying conditions and diseases that cause sialorrhea.

· Culture for saliva is needed if oral infection is suspected.

Treatment
· Sialorrhea can be difficult to treat, and the choice of treatment often depends on the severity and cause of the problem. 
· Botulinum toxin A (Botox) injection of the parotid and submandibular glands guided by ultrasound is a safe and effective treatment of sialorrhea in patients with neurological disorders.

· Bilateral submandibular duct transposition is a common surgical procedure for drooling, and should be considered only after evaluation of non-invasive treatment options.

· In severe cases, anticholinergics or atropine sulfate tablets are indicated to reduce salivation, though the dosage must be controlled to prevent systemic side effects.
· If hypersalivation is due to drugs, then it is best to temporarily stop the intake of these drugs, decrease their dosage, or switch to other drugs that do not have this side effect. 

· Excessive salivation during pregnancy is mostly a transitional problem that is often cured naturally after the first trimester. 
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