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1. Explain the aetiology, pathogenesis, clinical (including 
radiographic) and histopathological features of bone 
diseases

Learning outcomes
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Radiography

•Periapical

•OPG

•CBCT

•CT Scan
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Source: Oral Medicine and Pathology at a glance, 2010, Scully et al . 
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Source: Oral Medicine and Pathology at a glance, 2010, Scully et al. 7



Source: Oral Medicine and Pathology at a glance, 2010, Scully et al. 
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Source: Oral Medicine and Pathology at a glance, 2010, Scully et al. 
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Tori and Exostosis

•Tori 

-2-10% of adults; 

-Clinically: exophytic, hard, uninodular or 
multinodular bony masses covered by 
mucosa that may be ulcerated from trauma; 

- torus palatinus and torus mandibularis on the 
midline of palate and lingual mandible 
(usually bilateral and symmetric), 
respectively; 

-often site of bisphosphonate-associated 
osteonecrosis
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Tori and Exostosis

•Exostoses: 

-27% of adults; 

-male predilection (5 : 1); 

-Clinically: outgrowths of bone, nodular or 
sessile frequently on buccal aspects of 
mandible and maxilla or ascending arch of the 
palate and more than 90% having concurrent 
tori

•Possible aetiology: 

-Chronic irritation

-Periosteal proliferation

-Bone formation
12
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Differential diagnosis

• Biopsy is not necessary unless the lesion is radiographically 
progressive; histopathology is similar, and bone is often 
sclerotic.

•DD:

- Condensing osteitis is similar to idiopathic osteosclerosis 
but is found at or very close to the apices of teeth and is 
likely reactive to chronic occlusal trauma or low-grade 
inflammation or odontogenic infection.

- True osteomas are associated with Gardner syndrome 
(autosomal dominant condition associated with 
mutation in the APC gene and development of colonic 
polyps and carcinoma, desmoid tumors, supernumerary 
teeth, and skin cysts).
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Osteomyelitis

• Definition: inflammatory condition of the bone, 
which begins as an infection of the medullary 
cavity, rapidly involves the haversian systems, 
and extends to involve the periosteum of the 
affected area

•Only 2 out of every 10,000 people get 
osteomyelitis.
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Predisposing factors

•Diabetes (most cases of osteomyelitis 
stem from diabetes)
•Sickle cell disease
•HIV or AIDS
•Rheumatoid arthritis
• Intravenous drug use
•Alcoholism
•Long-term use of steroids
•Hemodialysis
•Poor blood supply
•Recent injury
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Osteomyelitis of the Jaws

•The potential source of infection is 

         1. Periapical infection 

          2. Periodontal pocket’s 

          3. Acute gingivitis 

          4. Penetrating and contaminated injuries

          5. Tooth extraction 
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Signs and symptoms

• Fever, irritability, fatigue

• Nausea

• Tenderness, redness, and warmth in the area of 
the infection

• Swelling around the affected bone

• Lost range of motion



Classification

•Acute osteomyelitis is mainly in children (acute 
process occurs up to one month after the onset 
of symptoms) 

•Chronic osteomyelitis (mainly adults) 

❑primary chronic osteomyelitis (PCO) is 
defined as chronic non-suppurative 
osteomyelitis; when PCO occurs in children 
and adolescents it is termed 'Garré's 
osteomyelitis'.

❑secondary chronic osteomyelitis (SCO), 
which is chronic osteomyelitis with 
suppuration, abscess/fistula formation, and 
sequestration at some stage of the disease 
due to a defined, infectious aetiology.
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ONSET OF 
DISEASE 4 WEEKS

Acute osteomyelitis Chronic osteomyelitis

t
Onset of disease
Deep bacterial invasion into 
medullary & cortical bone
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Suei Y, Taguchi A, Tanimoto K. Diagnosis and classification of mandibular osteomyelitis. 

Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2005;100(2):207-14. PubMed PMID: 

16037779.



Alveolar ostitis ( Dry socket)  

•Localized inflammation of 
bone following either 
failure of blood clot to form 
in socket, or premature loss 

or disintegration of clot.

Unpredictable complication of 
tooth extraction (~1-3%).



Alveolar ostitis ( Dry socket) 

1. Failure of blood clot 
formation  due to Poor 
blood supply as in: 

        . Paget’s disease.

        . Osteopetrosis.

        . Following radiotherapy.

        . Excessive use of 
vasoconstrictor     

          in local anesthesia.

2. Premature loss of 
blood clot may be 
due to: 

       . Excessive mouth 
rinsing.

       . Fibrinolysis by 
proteolytic bacteria.

Etiology: 



Alveolar osteitis (Dry socket) 

•Histopathology: 

 Histological section of socket 
wall reveal formation of 
necrotic bone  containing 
empty lacunae 



Osteonecrosis

•Osteoradionecrosis

•Osteochemonecrosis (corticosteroids and 
other cancer and antineoplastic drugs)
➢MRONJ (medication-induced osteonecrosis)
➢BRONJ (bisphosphonate-induced 
osteonecrosis)
➢Phosphorous necrosis of the jaw (exposure 
to white phosphorous)
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Osteoradionecrosis and 
Radiosteomyelitis

•Radiotherapy in HNSCC

•Osteoradionecrosis was once 
considered an infection initiated by 
bacteria, which invaded the radiation-
damaged bone

•The term “radiation-induced 
osteomyelitis” or radio-osteomyelitis was 
commonly used. Marx (1983)
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HNSCC
• Radiation 

Bone

• Hypoxia

• Hypocellular

• hypovascular

Trauma

• Chronic non-healing wound

• Susceptible to superinfection
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Central Giant Cell Granuloma
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• Multinucleated giant cells

• Spindled stroma

• Erythrocyte extravasation

• Hemosiderin deposits

• Fibrosis

• Osteoid formation
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Central Giant Cell Granuloma

Etiology: non-neoplastic – reactive lesion
Age: wide range (60% < 30 years of age)
Gender: female > male
Site: anterior mandible (70%)
Symptoms: painless expansion
Radiograph:                                                                            
- unilocular to multilocular radiolucency                 
 - 0.5 – 10.0 cm



Central Giant Cell Lesion
Differential Diagnosis:

•Central giant cell granuloma

•Brown tumor – hyperparathyroidism

•Aneurysmal bone cyst

•Cherubism

•Giant cell tumor

•Benign fibro-osseous lesion



Hyperparathyroidism

Brown tumour

(osteitis fibrosa cystica)
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Total Resolution of hyperparathyroidism-related jaw lesion 
by Vitamin D therapy

• Case report
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Benign cemento-osseous lesions

Fibrous dysplasia

Cemento-osseous dysplasias

 Subtypes: periapical cemental

   focal cemento-osseous

   florid cemento-osseous
Cemento-ossifying fibroma

 Subtypes: conventional

   juvenile active
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Fibrous Dysplasia

• Benign disorder of bone

•Non-neoplastic tumor-like 
lesion

•Developmental defect in 
bone formation

• Fibrous proliferation

•Disorderly malformed 
woven bone

• Enlarged deformed bones 

• Structurally weak

Sites:                                                                                                                       

- ribs, femur, tibia, pelvis, 

craniofacial

Age: onset in childhood – 

adolescence

Single or multiple bony lesions

Slow growing
Painless

Often quiesces at puberty

Genetics: GNAS I gene 

chromosome 20q13.1-2



Fibrous Dysplasia

•Monostotic  - 70%                                                                              
- craniofacial – (25%)

•Polyostotic   - 25%                                                                              
- craniofacial – (50%)

•McCune-Albright Syndrome  - 3%                                                                                                  
- endocrine abnormalities

•Painless swelling

• Facial asymmetry

•Malocclusion – displaced teeth

•Headache

•Hearing loss

•Clinical labs: elevated alkaline phosphatase

Oral & Maxillofacial Manifestations



Fibrous dysplasia
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•“Ground glass” opacification

•Diffuse – poorly delineated

•Cortical expansion – fusiform 
enlargement

•Narrow periodontal ligament

•Obscure lamina dura

•Early lesions – 
radiolucent/mottled
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Periapical Cemento-Osseous Dysplasia

• Benign non-neoplastic dysplastic process

• Incidence: relatively common

•Age: middle age (30 – 50 years)

• Gender: female > male (14:1)

• Race: black

• Site: mandibular anterior – periapical 
area

•Asymptomatic, vital teeth, non-expansile
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Focal Cemento-Osseous Dysplasia

• Etiology: non-neoplastic – disordered growth of cementum 
and bone

• Incidence: most common benign fibro-osseous lesion

• Age: 4-5th decade

• Gender: female (80%)

• Race: Caucasian

• Site: posterior mandible

• Asymptomatic

• Solitary

• Edentulous areas

• Size: < 1.5 cm

• Radiographic: mixed radiolucent – opaque, well-defined 
or irregular borders



FCOD
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Florid Cemento-Osseous Dysplasia

•Benign non-neoplastic dysplastic process

•Incidence: relatively rare

•Age: middle-aged adults

•Gender: female > male

•Race: black (90%)

•Site: diffuse involvement of jaws

•Asymptomatic, expansion, secondary 
infection 
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Irregular lobular dense radiopacities
Mixed radiolucent and radiopaque areas
Diffuse involvement of maxilla and mandible
Bilateral 
Symmetrical
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Fibroblastic proliferation

Dense sclerotic calcific masses

Cementum matrix

Woven bone

Inflammatory infiltrate



Osteoma

•Benign bone forming tumor

•Reactive – developmental (non-neoplastic)

•Site: craniofacial bones: skull, paranasal 
sinuses

•Solitary exophytic mass of dense bone arising 
from periosteal or endosteal surface

•Asymptomatic

•Non-aggressive, no malignant transformation











Osteosarcoma of Head & Neck

• Incidence: rare in the jaws

• 6-8% occur in the gnathic skeleton

•Age: 3-4th decade (mean age 33 years)

•Gender: male > female

• Site: mandible = maxilla, paranasal sinuses, skull

• Symptoms: painful swelling, paresthesia, loose teeth
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• Mixed radiolucent – radiopaque

• Destructive

• Poorly defined infiltrative borders

• Sunburst pattern (25%)

• Symmetric widening of periodontal ligament

• Calcification above level of alveolar crest

• Spiking root resorption







Metastatic Tumours to Bone

•Most common form of cancer involving bone

•Carcinomas       

• Breast, prostate, lung, kidney, thyroid

• Site: vertebral column, pelvis, ribs, skull

•Poor prognosis



Metastatic Tumours to the Jaws

•Radiographic features:                                               
- osteolytic: ill-defined destructive radiolucency                   
- osteoblastic: radiopaque or mixed lesion

•May simulate periapical or periodontal disease

•Histology: infiltrating nests and cords of 
pleomorphic epithelial cells with fibrous stroma

•Prognosis: poor, widely disseminated disease

•Survival: less than one year
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Quiz 

80



Questions
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