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1-Rickets 

Vitamin D is essential for the absorption and metabolism of calcium and phosphorus. 

Deficiency during the period of bone development causes rickets with defective 

calcification and development of the skeleton, but rarely of the teeth. 

Classically, rickets and its adult counterpart osteomalacia are due to deficiency of, 

or resistance to the action of, vitamin D. Deficiency may be due to lack of 

exposure to sunlight or dietary causes. In the UK, dietary deficiency is seen mainly 

among the Asian immigrant population. In addition, the high cereal content of their 

diet and the use of wholemeal grains containing phytates impairs calcium absorption. 

Other causes of hypocalcaemia, such as renal failure or malabsorption, may also be 

associated with osteomalacia. 

The radiographic changes are similar to those seen in osteoporosis, but in contrast to 

the latter, where the bone present is normally mineralized, in rickets and 

osteomalacia there is a failure of mineralization of osteoid and of cartilage. 

Histologically, the bony trabeculae in rickets and osteomalacia are characterized by 

wide seams of uncalcified osteoid. 

Dental abnormalities in rickets include enamel hypoplasia, increased width of the 

predentine, and large amounts of interglobular dentine similar to the changes seen 

in vitamin D resistant rickets –hypophosphataemia 

2- Vitamin D-resistant rickets 

This term is given to familial hypophosphataemia. The skull sutures may be wide but 

the dental changes are more striking. The pulp chambers are abnormally large and 

calcification of dentine is defective. Pulpitis, often due to minimal caries, and 

apparently spontaneous dental abscesses are typical complications. Preventive 

dental care using fissure sealants and other means is therefore essential. 

CLINICAL FEATURES 

Patients with vitamin D–resistant rickets have a short stature. The upper body 

segment appears more normal, but the lower body segment is shortened. The lower 

limbs are generally shortened and bowed. Laboratory investigation reveals 

hypophosphatemia with diminished renal reabsorption of phosphate and decreased 

intestinal absorption of calcium. With aging, ankylosis of the spine frequently 



develops. 

From a dental standpoint, the teeth have large pulp chambers, with pulp horns 

extending almost to the dentinoenamel junction. In some cases the cuspal 

enamel may be worn down by attrition to the level of the pulp horn, causing pulpal 

exposure and pulp death. The exposure may be so small that the resulting 

periapical abscesses and gingival sinus tracts seem to affect what appear to be 

otherwise normal teeth. Studies have also shown that microclefts may develop in the 

enamel, giving the oral microflora access to the dentinal tubules and subsequently to 

the pulp. 

HISTOPATHOLOGIC FEATURES 

Microscopic examination of an erupted tooth from a patient with vitamin D–resistant 

rickets usually shows markedly enlarged pulp horns. The dentin appears abnormal 

and is characterized by the deposition of globular dentin, which often exhibits 

clefting. The clefts may extend from the pulp chamber to the dentinoenamel junction. 

Microclefts are also seen within the enamel. The pulp frequently is nonvital, 

presumably because of the bacterial contamination associated with both the enamel 

and the dentinal cleft 

3-hyperparathyroidism 

Primary hyperparathyroidism 

This relatively common disease is seen predominantly in middle-aged women and 

results from excessive parathormone secretion, usually from an adenoma but 

occasionally from carcinoma or idiopathic hyperplasia of a parathyroid gland. The 

effects of parathormone include stimulation of intestinal absorption of calcium, 

reabsorption of calcium by the renal tubules, and bone resorption 

by osteoclasts. Thus, excess secretion of the hormone results in hypercalcaemia and 

hypercalciuria. Pathological metastatic calcification may occur, commonly as urinary 

calculi. 

Histologically, osteoclastic activity is increased throughout the skeleton. On 

occasions, focal areas of bone resorption result in the formation of lesions called 

brown tumours which consist of large numbers of multinucleate, osteoclast-like giant 

cells scattered in a highly cellular, vascular fibroblastic connective tissue stroma. 

There is much haemosiderin pigment present, hence the brown colour of these 

lesions seen macroscopically. Histologically, it is impossible to distinguish a brown 

tumour of hyperparathyroidism from other giant cell lesions of bone. Very rarely a 

focal collection of osteoclasts (brown tumour) may occur in relation to the periosteum 

and be indistinguishable from a peripheral giant cell granuloma (giant cell epulis) The 

possibility of hyperparathyroidism should be considered in patients with recurrent or 

multiple giant cell epulides.  

Radiographic examination may show no detectable changes orageneralized 

osteoporosis. Partial loss of the lamina dura around the teeth may occur but it is not 

a constant feature. If focal lesions (brown tumours) develop, they present as sharply 

defined, round or oval radiolucent areas which may appear multilocular. Such lesions 

occur more frequently in the mandible than in the maxilla. 



Secondary hyperparathyroidism 

Secondary hyperparathyroidism occurs in response to chronic hypocalcaemia, most 

frequently as a result of chronic renal failure but also in association with rickets and 

osteomalacia. The bone changes are complex and are a mixture of those associated 

with osteomalacia (see below) and hyperparathyroidism. Involvement of the jaws has 

been reported. 

4-Scurvy 

Scurvy, caused by vitamin C deficiency, leads to defective formation of collagen and 

osteoid matrix; such matrix as forms is well calcified. Infantile scurvy, with skeletal 

defects, is largely of historical interest in Britain but has been described, for instance, 

in an infant whose mother had eccentric ideas about diet. A case with gingival 

bleeding was described in 2000. The amount of osteoid matrix formed is small but 

highly calcified so that the ends of the long bones are sharply defined radiologically. 

Weakness of the connective tissue and the haemorrhagic tendency (purpura) cause 

detachment of the periosteum by bleeding and bone pain. The haematoma becomes 

calcified as shown in the radiograph. Severe scurvy also causes swollen, bleeding 

gingivae and early tooth loss. 

5-Paget's disease of bone 

Paget's disease of bone is a form of osteodystrophy characterized by disorganized 

formation and remodelling of bone, unrelated to functional requirements. The 

aetiology of the disease remains unclear, but it is thought to be due to a primary 

dysfunction of osteoclasts. Several studies have suggested that infection with 

paramyxoviruses is implicated. The natural history of the disease can be divided into 

three progressive and overlapping phases:  

(1) an initial predominantly osteolytic phase; 

(2) an active stage of mixed osteolysis and osteogenesis; 

(3) a predominantly osteoblastic or sclerotic phase. 

In the first two phases the bones become softened and distorted and their overall 

size may be markedly increased. In the sclerotic phase, the distorted bones become 

fixed in their deformed state. 

 

Clinical and radiographic features 

Paget's disease occurs predominantly in patients over 40 years of age. The lesions 

may involve a single or small number of bones. They are commonest in the weight-

bearing bones of the axial skeleton, particularly the sacrum, followed by lumbar, 

thoracic, and cervical vertebrae. The skull and femur are the next most frequent 

sites.  

Jaw lesions are more common in the maxilla than mandible and although 

monostotic lesions have been reported, when the jaws are involved the skull is 

almost invariably affected. Clinically, patients with Paget's disease show varying 

degrees of bony deformity and distortion of the weight-bearing portions of the 

skeleton and of the skull and facial bones. However, most cases are mild, and the 

disease may be discovered incidentally on radiographs, or the patient may complain 

of bone pain. When the skull is involved patients may also present with signs and 



symptoms of sensory or motor disturbances related to cranial nerve compression. 

With progressive enlargement of the maxilla, the alveolar ridge becomes thickened 

and widened,  the palate flattened and there is increasing facial deformity. The bony 

enlargement may lead to incompetence   the lips. In dentate patients, derangement 

of the occlusion, spacing of the teeth, and retroclination of incisors and palatoversion 

of posterior teeth may be striking. Edentulous patients may complain of difficulties in 

wearing dentures and the need to have these remade. 

Periodically as the jaws increase in size. Other important oral manifestations are 

related to involvement of the teeth which often show hypercementosis and may 

become ankylosed, leading to difficulty in extraction. Root resorption may also occur 

in the osteolytic phase. In the active stages of the disease, postextraction 

haemorrhage may be a problem because of the highly vascular marrow which 

contains extensive arteriovenous communications. In contrast, in the later sclerotic 

phase the bone is relatively dense and avascular and extraction sockets are prone 

to infection. 

The radiographic features are variable but reflect the different stages of the 

disease. Osteoporosis is the earliest change, followed by patchy osteosclerosis and 

the appearance of ill-defined and irregular radiopaque areas producing a 

characteristic cotton-wool appearance. In the skull, thickening of the outer table of 

the vault and loss of distinction between the tables and diploe are also typical 

features. In the jaws, loss of the lamina dura, hypercementosis, and ankylosis 

may be noted. 

Pathology 

The microscopic features of Paget's disease reflect the disorganized bone 

remodelling which is a feature of the disease, and the lesions show combinations of 

osteoclastic and osteoblastic activity unrelated to normal function. During the early 

osteoporotic phase, osteoclastic resorption predominates. The resorbed areas are 

filled by cellular and vascular fibrous marrow within which new bone forms and this in 

turn is remodelled and replaced by further new bone. This disorganized remodelling 

activity is repeated and in fully developed active lesions there is simultaneous 

osteoclastic and osteoblastic activity involving most of the trabeculae. As a result of 

the remodelling activity the bone trabeculae show numerous criss-crossing, 

resting, and scalloped reversal lines which stain deeply with haematoxylin. 

These criss-crossing lines give the bone a characteristic mosaic appearance. 

Reversal lines indicate junctions where there has been reversal of osteoclastic 

resorption to osteoblastic deposition. Their scalloped outlines represent the margins 

of the previously existing Howship's lacunae. In the jaws, the new bone may be in 

the form of acellular globular deposits which enlarge and fuse to form dense sclerotic 

masses. The cementum may also undergo disorganized remodelling, resulting in 

hypercementosis, and may fuse with the disorganized remodelling alveolar bone 

leading to ankylosis. Osteosarcoma and other bone tumours are rare complications 

that can arise, mainly in patients with widespread disease.  

Investigation of the blood chemistry is important in the diagnosis of Paget's disease. 

The serum calcium and serum phosphorus levels are usually within normal limits 

but the serum alkaline phosphatase level is often raised, sometimes markedly so in 

patients with widespread active disease. 


