SYSTEMIC DISEASE AS A CAUSE OF ORAL LESIONS 

Introduction

· Systemic disease can cause oral signs or symptoms which may be the earliest manifestation and therefore lead to the diagnosis. 
· Alternatively disease may require dental treatment to be modified for the patient’s safety. 
· Drugs used in the treatment of systemic disease can also sometimes have effects on the mouth or also dictate modification of dental treatment. 
· The relevance of systemic disease to dentistry can therefore be summarised as follows:

1. Systemic disease as a cause of oral lesions 
2. Systemic disease that affects the dental management of patients

3. Drugs (used for the treatment of systemic disease) having either of these effects

4. Systemic disease originating from the mouth.
1. Blood diseases
· Haematological disease is common and may be the cause of serious complications or oral symptoms, of which the main examples are:

1. Anaesthetic complications

2. Severe oral infections

3. Excessive bleeding  
4. Mucosal lesions
a) Anaemia
Aetiology

· Important causes of anaemia
1. Iron deficiency: Usually chronic blood loss
2. Folate deficiency: Pregnancy, drug-associated, malabsorption, dietary, alcoholism 

3. B12 deficiency: Usually pernicious anaemia or malabsorption

4. Marrow disease: Leukaemia and aplastic anaemia

5. Chronic inflammatory diseases: Infections or the connective- tissue diseases

6. Haemolytic diseases

7. Alcoholisms, liver disease, neoplasms and other causes

Features of anaemia important in dentistry

1. Mucosal disease 
· The main oral effects of anaemia or latent haematinic deficiencies include:

a) Glossitis: Soreness of the tongue can precede any fall in haemoglobin levels, particularly as a result of deficiency of vitamin B 12 or folate, and can be the first sign of such deficiencies. Later there may be overt inflammation and atrophy of the filiform papillae. 
b) Angular stomatitis: Inflamed cracks at the corners of the mouth constitute a classical sign, particularly of iron deficiency anaemia, but may be secondary to candidosis.
c) Recurrent aphthae: Aphthae are secondary to haematological deficiency, particularly of vitamin B 12 or folate, in a minority of patients. 
d) Candidosis: Iron deficiency, in particular, is a predisposing factor for candidosis. Angular stomatitis is frequently associated.
2. Dangers of general anaesthesia 

· Further reduction of oxygenation of the tissues by a dental gas, for example, could precipitate irreparable brain damage or myocardial infarction. 

· General anaesthesia should therefore be given in hospital with full oxygenation but preferably delayed until anaemia, if severe, has been treated. 

· The dangers are particularly great in sickle cell disease

3. Lowered resistance to infection 

· In addition to mucosal infection there may be more severe infection. 

· Osteomyelitis could follow extractions in severe anaemia. 

· Sickle cell disease in particular increases susceptibility to infection

b) Sickle cell disease and sickle cell trait

· Exacerbation of sickling causes increased blood supply and blocking of capillaries and sickling crises. 
· Precipitating factors include 
a) Hypoxia, particularly from poorly conducted anaesthesia, 
b) Dehydration and 
c) Infection (including dental infections), acidosis and fever. 
· These patients are also abnormally susceptible to infection, particularly pneumococcal or meningococcal, and osteomyelitis.
· In those with sickle cell trait the main precaution is that general anaesthesia, if unavoidable, should be carried out with full oxygenation.
· In sickle cell disease the oral mucosa may be pale or yellowish due hemolytic jaundice.
· Infarcts in the jaws are painful and, with the radiographic changes can mimic osteomyelitis. 
· Occasionally, crises maybe precipitated by dental infections such as acute pericoronitis. 
· Rigorous routine dental care is necessary because of the increased susceptibility to infection.
c) Thalassaemia

· Thalassaemia minor is characterised by mild but persistent microcytic anaemia 
· Thalassaemia major (usually homozygous beta thalassaemia) is characterised by severe hypochromic, microcytic anaemia, great enlargement of liver and spleen and skeletal abnormalities due to extramedullary erythropoiesis. 
· There is failure to thrive and early death if repeated transfusions are not given.
· On radiographs the diploic spaces of the skull are enlarged and with a ‘hair on end’ appearance and a thin cortex. 
· The maxillae may also be expanded causing severe malocclusion. 
· The zygomtic bones are pushed outwards and the nasal bridge depressed in severe cases.
· Regular transfusions are life-saving prevent the development of bony deformities, but lead to increasing deposition of iron in the tissues. 
· Haemosiderosis is the main cause of complications in survivors and leads to dysfunction of glands and other organs. 
· Xerostomia can result from iron deposition in the salivary glands.

d) Polycythaemia Vera

· This is a rare disease in which the number of red cells is grossly increased. 
· There may be cyanosis of the mucous membranes and skin, or bleeding from the gums.
e) Leukemia

· The consequences, particularly of acute leukaemia, are therefore: o

a) Anaemia due to suppression of erythrocyte production

b) Infections due to deficiency or abnormalities of granulocytes particularly 
c) Bleeding due to suppression of platelet production
· Mucosal pallor or abnormal gingival bleeding, particularly in a child, are strongly suggestive of acute leukaemia. 
Oral and perioral aspects
· Leukaemic manifestations include:
1. Gingival changes: The gingival margins may become densely infiltrated and swollen with leukaemic cells: The gingivae are often purplish and may become necrotic and ulcerate. 
2. Mucosal ulceration 

3. Leukaemic deposits 

4. Purpura
5. Anaemia

6. Cervical lymphadenopathy
3. THE HAEMORRHAGIC DISEASES


· Disorders of the blood which cause abnormally prolonged bleeding are broadly divisible into purpura (platelet or, rarely, vascular defects) and clotting disorders.
Purpura

· Purpura is the term given to bleeding into the skin or mucous membranes producing petechiae or ecchymoses 
· The disease may affect children or young adult women, and the first sign may be profuse gingival bleeding or post-extraction hemorrhage

Clotting disorders
Hemophilia A

· Hemophilia is the most common and severe clotting disorder. 
· Hemophilia A (factor VIII deficiency) may affect approximately 6 per 100 000 of the population and is about 10 times as common as haemophilia B (Christmas disease, factor IX deficiency). 
· Severe haemophilia typically causes effects in childhood, usually as a result of bleeding into muscles or joints after minor injuries. 
· By contrast, mild haemophilia (factor VIII level over 25%) may cause no symptoms until an injury, surgery or a dental extraction causes prolonged bleeding. 
· Severe and prolonged bleeding deeply into the soft tissues can also follow local anaesthetic injections. 
Christmas disease (haemophilia B)

· Christmas disease is inherited in the same way as, and is clinically identical to, haemophilia A. 

· It has the advantage; however, that factor IX is more stable than factor VIII. 
Acquired clotting defects

· Overall these are more common than the inherited defects.
· The main causes include:

1. Vitamin K deficiency

2. Anticoagulant treatment 
3. Liver disease
4. CARDIOVASCULAR DISEASE
· Valvular or related defects (either congenital or due to past rheumatic fever) or who have had a prosthetic valve inserted. 
· These patients need prophylactic antibiotic cover, particularly before extractions 
· Ischaemic heart disease with or without severe hypertension: 
· These patients need special protection to minimise the risk of dangerous arrhythmias. 
· They are particularly at risk when given a general anaesthetic. 
· Local anaesthetics have theoretical dangers, but at all events pain and anxiety must, as far as possible, be eliminated.

· Heart failure from any cause: These patients are particularly at risk from general anaesthesia but in addition there may be the associated problems of the other two groups.
· Infective endocarditis: Young patients with valvular or other defects (either congenital or due to rheumatic fever) may be at risk from infective endocarditis. 
5. ENDOCRINE DISORDERS
Diabetes mellitus
· Rapidly destructive periodontal disease can be a feature of severe untreated diabetes mellitus 
· However; even treated diabetic children have slightly poorer periodontal health than controls. 
· As well as greater severity of gingivitis, diabetics also have higher DMFT levels (despite the sugar-free diet) and earlier loss, of teeth than controls. 
· Susceptibility to candidosis is also well-recognized. 
· Occasionally in an unrecognised diabetic a dry mouth may be the main symptom of dehydration. 
· Oral lichenoid reactions have also been reported as uncommon side effects of chlorpropamide and other hypoglycaemic agents.
7. IMMUNOLOGICALLY MEDIATED DISEASE
· Immunologically mediated diseases fall into two main groups. 
· By far the most common are atopic disease and contact dermatitis, which are abnormal reactions to exogenous antigens. 
· The autoimmune diseases, by contrast, appear to be mediated by antibodies directed against host tissues. 
· Intermediately, antibodies to exogenous antigens may cross-react with and possibly damage the tissues— the main example is cardiac damage in rheumatic fever, which may be mediated by anti-streptococcal antibodies.
Rheumatoid arthritis

· The chief importance of rheumatoid arthritis in dentistry is its association with Sjogren’s syndrome. 
· In addition, drugs used in the management of rheumatoid arthritis (particularly aspirin and other anti-inflammatory agents, corticosteroids, antimalarials, gold and penicillamine) can affect dental management or occasionally cause oral reactions. 
Systemic lupus erythetmatosus

· The oral lesions somewhat resemble lichen planus. 
8. NUTRITIONAL DEFICIENCIES
Vitamin A deficiency

· Ameloblasts fail to differentiate but form a layer of flattened cells; formation and mineralisation of enamel matrix are defective. 
· Failure of organisation of enamel-forming epithelium removes the stimulus which normally causes odontoblasts to differentiate, and dentine formation is defective. 
Riboflavin (B2) deficiency

· Riboflavin deficiency causes inflammatory and degenerative changes in the mucous membranes of the lips and tongue
· Angular stomatitis, consisting of red, painful fissures at the angles of the mouth, and shiny redness of the mucous membranes are characteristic. 
· The tongue is commonly sore and red. 
Nicotinamide deficiency (pellagra)

· Glossitis and stomatitis are sometimes early changes. 
· The tip and lateral margins of the tongue become red, swollen and, in severe cases, deeply ulcerated. 
· The dorsum of the tongue becomes coated with a thick, greyish fur which is often heavily infected.
· The gingival margins also become red, swollen and ulcerated, and generalised stomatitis may develop. 
Vitamin C deficiency—scurvy
· The main features of scurvy are dermatitis and purpura, while anaemia, delayed healing of wounds and, in advanced cases, swollen bleeding gums may also develop. 
· In children bone formation may be disturbed 
8. LIVER DISEASE
· Common types of liver disease are infections particularly viral hepatitis, obstructive jaundice, cirrhosis and tumors.

· The main effects of liver disease relevant to dentistry are:
1. Haemorrhagic tendencies

· Haemorrhagic tendencies can result either from obstructive jaundice (infective hepatitis also has an obstructive component) or from extensive liver damage. 
· In obstructive jaundice vitamin absorption may be severely impaired, while in liver failure vitamin K dependent clotting factors are not formed and severe bleeding tendencies result.
2. Impaired drug metabolism

· Impaired drug metabolism results from severe parenchymal liver damage. 
· There are few drugs which are not metabolised in the liver

3. Transmission, particularly of hepatitis B.
10. RENAL DISEASE
· Oral features of chronic renal failure
1. Mucosal pallor (anaemia)

2. Xerostomia

3. Purpura

4. Ulceration

5. Thrush or bacterial plaques

6. White epithelial plaques

7. Giant-cell lesions of the jaws (secondary hyperparathyroidism).

Pregnancy
· The chief oral effects are aggravation of gingivitis and possible development of a pregnancy epulis (pyogenic granuloma). 

· Occasionally, recurrent aphthae remit during pregnancy.

· The main risks of fetal abnormalities are from drugs and radiation: the hazard is greatest during organogenesis in the first trimester. 
· Few drugs are known to be teratogenic for humans, and in many cases the risk is no more than theoretical or results from prolonged high dosage. 
· For example any teratogenic risk of metronidazole for humans has never been substantiated. 
· Non-steroidal anti- inflammatory agents in high dosage may cause premature closure of the ductus arteriosus and fetal pulmonary hypertension. 
· Aspirin may also increase the risk of neonatal haemorrhage. 
· Paracetamol is therefore the preferred analgesic.

· Systemic corticosteroids can cause fetal adrenosuppression, and there is a possible teratogenic risk from sulphonamides. 
· However, the only drugs known to be teratogenic (in the present context) are thalidomide (used experimentally for major aphthae), etretinate (used experimentally for leukoplakia) and possibly azathioprine (used experimentally for Behçet’s syndrome and sometimes for connective-tissue diseases). 
· In addition tetracyclines can cause irreversible discolouration of the teeth and in high doses can cause maternal hepatoxicity. 
· The risks from dental radiography are small but only essential radiographs should be taken, the minimal radiation exposure should be given, and a lead apron should be worn by the patient 

