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Metabolic and Genetic diseases of bone 

OSTEOGENESIS IMPERFECTA 

Osteogenesis imperfecta comprises a heterogeneous group of heritable 

disorders characterized by impairment of collagen maturation.   

Collagen forms a major portion of bone, dentin, sclerae, ligaments, and 

skin. 

Osteogenesis  imperfecta demonstrates a variety of changes that involve 

these sites.  

Several different forms of osteogenesis imperfecta are seen, and they 

represent the most common type of inherited bone disease.  

Abnormal collagenous maturation results in bone with a thin cortex, fine 

trabeculation, and diffuse osteoporosis. Upon fracture, healing will occur 

but may be associated with exuberant callus formation. 
Clinical and Radiographic Feature 

The severity of the disease varies widely, even in affected members of a 

single family. 

  In addition to bone fragility, some affected individuals also have blue 

sclera , altered teeth, hearing loss , long bone and spine deformities, and 

joint hyperextensibility.  

The radiographic hallmarks of osteogenesis imperfect include osteopenia, 

angulation or deformity of the long bones, multiple fractures, and 

wormian bones in the skull which is not specific and can be seen in 

other processes, such as cleidocranial dysplasia.  

.  

Radiographs typically reveal premature pulpal obliteration, although 

shell teeth rarely may be seen. Although the altered teeth closely 

resemble dentinogenesis imperfecta,   

 In addition, patients with osteogenesis imperfect demonstrate an 

increased prevalence of class III malocclusion that is caused by maxillary 

hypoplasia, with or without mandibular hyperplasia.   

1-Type I osteogenesis imperfecta. Type I is the most common and 

mildest form. Affected patients have mild to moderately severe bone 

fragility. Fractures are present at birth in about 10% of cases, but there is 

great variability in frequency and age of onset of fractures, with 10% of 

patients not demonstrating fractures. Most fractures occur during the 

preschool years and are less common after puberty.   



2-Type II osteogenesis imperfecta  is the most severe form and exhibits 

extreme bone fragility and frequent fractures, which may occur during 

delivery. Many patients are stillborn. and 90% die before 4 weeks of age. 

Blue sclerae are present. Opalescent teeth may be present .   

3-Type III osteogenesis imperfecta, Type III is the most severe form 

noted in individuals beyond the perinatal period and demonstrates 

moderately severe to severe bone fragility. The sclerae are normal or pale 

blue or gray at birth; if discoloration is present, it fades as the child 

grows older.  Fractures may be present at birth, but there is a low 

mortality In Infancy.   

4-Type IV osteogenesis imperfecta. Type IV is associated with mild to 

moderately severe bone fragility. The sclerae may be pale blue in early 

childhood but the blue color fades later in life. Fractures are present at 

birth in about 50% of these patients.Some of the patients have opalescent 

dentin: others have normal teeth.   

Histopathologic Features 

Upon histopathologic examination, cortical bone appears attenuated. 

Osteoblasts are present, but bone matrix production is reduced markedly. 

The bone architecture remains immature throughout life and there is a 

failure of woven bone to become transformed to lamellar bone. 

OSTEOPETROSIS   

Osteopetrosis is a group of rare hereditary skeletal disorders characterized 

by a marked increase in bone density resulting from a defect in 

remodeling caused by failure of normal osteoclast function.  

The number of osteoclasts present is often increased; however, because of 

their failure to function normally, bone is not resorbed. Defective 

osteoclastic bone resorption, combined with continued bone formation 

and endochondral ossification, results in thickening of cortical bone and 

sclerosis of the cancellous bone.  

Although a number or types have been identified, these pathoses group 

into two major clinical patterns:(1) infantile and (2) adult osteopetrosis.   

Clinical and Radiographic Features  

Infantile osteopetrosis. Patients discovered with osteopetrosis at birth or 

in early infancy usually have severe disease that is termed malignant 

osteopetrosis.   

  Facial deformity develops in many of the children, manifesting as a 

broad face, hypertelorism, snub nose, and frontal bossing.  Tooth eruption 

almost always is delayed.  

  In spite of the dense bone, pathologic fractures are common. 

Osteomyelitis of the jaws is a common complication of tooth extraction. 

Radiographically 
  In dental radiographs, the roots of the teeth often are difficult to 

visualize because of the density of the surrounding bone.     



Adult osteopetrosis   Adult osteopetrosis is usually discovered later in life 

and exhibits less severe manifestations.  

 Occasionally the diagnosis is discovered initially on review of dental 

radiographs that reveal a diffuse increased radiopacity of the medullary 

portions of the bone. When the mandible is involved, fracture and 

osteomyelitis after tooth extraction are significant complications.  

Histopathologic Features 

Several patterns of abnormal endosteal bone formation have been 

described. These include the following: 

• Tortuous lamellar trabeculae replacing the cancellous portion of the 

bone    • Globular amorphous bone deposition in the marrow spaces  

• Osteophytic bone formation 

CLEIDOCRANIAL DYSPLASIA 

Best known for its dental and clavicular abnormalities, cleidocranial 

dysplasia is a disorder of bone caused by a defect in the gene that 

normally guides osteoblastic differentiation and appropriate bone 

formation. The process represent a generalized disorder of skeletal 

structures.   

Clinical and Radiographic Features 

  The clavicles are absent, either unilaterally or bilaterally, in about 10% 

of all cases. More commonly, the clavicles show varying degrees of 

hypoplasia and malformation. The muscles associated with the abnormal 

clavicles are underdeveloped leads to an unusual mobility of the patient’s 

shoulders. In some instances, the patient can approximate the shoulders in 

front of the chest. 

     The patients often have a narrow, high-arched palate, and there is an 

increased prevalence of cleft palate. Prolonged retention of deciduous 

teeth and delay or complete failure of eruption of permanent teeth is 

characteristic features.   

Histopathologic Features 

The reason for failure of permanent tooth eruption in patients with 

cleidocranial dysplasia is not understood well. Microscopic study of 

unerupted permanent teeth shows that these teeth lack secondary 

cementum. 

IDIOPATHIC OSTEOSCLEROSIS 

Idiopathic osteosclerosis refers to a focal area of increased radiodensity 

that is of unknown cause and cannot be attributed to any inflammatory, 

dysplastic, neoplastic, or systemic disorder.   These sclerotic areas are not  

restricted to the jaws, and radiographically similar lesions may be found 

in other bones.  

Clinical and Radiographic Features 

 About 90% of examples are seen in the mandible, most often in the first 

molar area. The second premolar and second molar areas also arc 



common sites. In most cases, only one focus of sclerotic bone is present. 

A small number of patients have two or even three separate areas of 

involvement. 

 Radio-graphically   : The lesions are characterized by a well-defined, 

rounded, or elliptic radio-dense mass.   

Histopathological Features 

In the few microscopic studies that have been reported, the lesion consists 

of dense lamellar bone with scant fibro-fatty marrow.   

PAGET'S DISEASE OF BONE (OSTEITIS DEFORMANS) 

Paget's disease of bone is a disease characterized by abnormal and  

resorption and deposition of bone, resulting in distortion and weakening 

of the affected bones. The cause of Paget's disease is unknown, but 

inflammatory, genetic. and endocrine factors may be contributing agents.   

Clinical and Radiographic Features 

Paget's disease is relatively common. The disease principally affects older 

people and is rarely encountered in patients younger than 40 years of age. 

 

   Although the disease may be monostotic (limited to one bone), most 

cases of Paget's disease are polyostotic (more than one bone is affected). 

Symptoms vary, and some patients may remain relatively asymptomatic.  

Bone pain, which may be quite severe, is a common complaint. Affected 

bones become thickened, enlarged, and weakened.   

 

Paget's disease affecting the skull generally leads to a progressive 

increase in the circumference of the head.   Maxillary disease, which is 

far more common than mandibular involvement, results in enlargement of 

the middle third of the face. 

  

The alveolar ridges tend to remain symmetric but become grossly 

enlarged. If the patient is dentulous, the enlargement causes spacing of 

the teeth. Edentulous patients may complain that their dentures no longer 

fit because of the increased alveolar size.  

Radiographically 

 The early stages of Paget's disease reveal a decreased radio-density of 

the bone and alteration of the trabecular pattern.   

During the osteoblastic phase of the disease, patchy areas of sclerotic 

bone are formed, which tend to become confluent.  

The patchy sclerotic areas often are described as having a "cotton wool" 

appearance. On radiographic examination, the teeth often demonstrate 

extensive hyper-cementosis.      

Histopathologic Features 

Microscopic examination shows an apparent uncontrolled alternating 

resorption and formation of bone. In the active resorptive stages. 



numerous osteoclasts surround bone trabeculae and show evidence of 

resorptive activity. Simultaneously, osteoblastic activity is seen with 

formation of osteoid rims around bone trabeculae. A highly vascular 

fibrous connective tissue replaces the marrow.  

A characteristic microscopic feature is the presence of basophilic reversal 

lines in the bone. These lines indicate the junction between alternating 

resorptive and formative phases of the bone and result in "mosaic." 

appearance of the bone. In the less active phases, large masses of dense 

bone showing prominent reversal lines are present. 

Diagnosis    : Patients with Paget's disease show  

1-high elevations in serum alkaline phosphatase levels but usually have 

normal blood calcium and phosphorus levels.  

2-Urinary hydroxyproline levels also may be elevated markedly.   

3- The clinical and radiographic features, combined with supportive 

laboratory findings, are typically sufficient for diagnosis.   

  

  


