Bone lesions
Cherubism : 

Hereditary bone disorder "autosomal dominant", with some "sporadic cases" of new mutations that conceal the gene SH3BP2

Clinically :

Affecting mainly mandible, posterior side, bilaterally, symmetrical 

Age: very young 2-4 years 

Painless enlargement in the body and ramus of the mandible, also happening in the maxilla "maxillary tuberosity" causing elevation in the orbital floor and a rim of sclera will be apparent. 
Fullness of the face "chubby face", upturned eyes with a visible rim of sclera "that’s why it is called Cherubism"

-There are some parts of the mandible always spared and not affected 
-It affects only the jaws, it doesn’t affect other bones
Presentation: at a very young age, between the ages of 2-4 years, as a progressive swelling in the mandible or mandible and maxilla together, slowly painless bony enlargement until puberty, then begin to regress after puberty, static for 2-4 years afterwards , then reduction in the size or disappearance at the age of 30 years

Some patients go for cosmetic surgery before reaching their 30's  
Teeth:

Premature loss of primary teeth and displacement of developing teeth 

Lack of eruption and impactions 

permanent teeth might be missing, malformed or hypoplastic 

Significant malocclusion 

Radiographic appearance:

Multilocular radiolucinces on the body and ascending ramus bilaterally, maxilla might be affected. 
after regression of the disease: transformation happen from Multilocular radiolucinces to ground glass appearance" resembles fibrous dysplasia"

So young age, family history and multilocular radiolucinces bilaterally will help in the diagnosis

Histopathology:
Taking biopsy can help in the diagnosis
Sometimes we need to take a biopsy; because in the early phases of the lesion it will start unilateraly as multilocular radiolucinces on the body and ramus, and there are many diseases present with this appearance, in order to confirm diagnosis we refer to histopathology….

Microscopically:

You can see multinucleate giant cell lesion, but it is not the only giant cell lesion;

Differential diagnosis:
1- Peripheral giant cell granuloma "giant cell epulis"

2- Aneurismal bone cyst
Note: The previous lesions have histopathology that is in common with Cherubism   

(Multiple giant cell lesions resembling osteoclasts in a fibro vascular stroma with a little bit of bone formation), we can see this histopathology in other lesions; 
1-hyperparathyroidism
2-central giant cell granuloma
3- Giant cell tumor 

The difference between these giant cell lesions and cherubism is the eosinophilic vascular cuffing around the small blood vessels and capillaries, which consists of eosinophilic collagen deposition.

Inflammatory diseases of bone:

Osteitis, osteomyelitis, periostitis:

Periostitis: inflammation in the periosteum

Osteomyelitis: extensive inflammation mainly in the bone marrow spaces and may extend to the periosteum "most sever form"

Osteitis: inflammation in the cortical bone or in the socket

Alveolar osteitis (Dry socket):

Inflammation in the socket following complicated extraction of infected wisdoms 

- Follows 1-3% of all extractions

- In a study in JU hospital: 9-10% of impacted wisdom teeth followed by dry sockets

- More in impacted mandibular wisdoms, nevertheless any tooth extracted there is a chance to be followed by dry sockets 

Aetiology:

Failure of clot formation or early clot loss from the socket 

- Healing in normal conditions: clot – organization – bone formation 

- Dry socket: no clot and no areolas: result in inflammation and pain after extraction
Predisposing factors:

Excessive trauma during surgery

Local anesthesia with epinephrine "vasoconstrictors" 
Limited blood supply: radiotherapy
Bone diseases: osteopetrosis, paget's disease 

Clinically: 

-Deep-seated, severe throbbing pain 

Pain starts a few days after extraction: about 2 days up to 2 weeks, not hours after extraction
Empty socket with food debris filling the socket
gingiva around the socket is inflamed, tender,
sever pain and trismus

-Healing is slow 

Focal sclerosing (condensing) osteitis:

Bony reaction to a low-grade periapical inflammation
Caries → pulpitis →non vital tooth →chronic lesion → bone deposition 

-With acute inflammation usually we have bone resorbtion

- In this lesion there will be condensation of bone a round the apical area 

- Easily recognized: non vital tooth 

-More common in the lower first molar, young patients
- asymptomatic

Management: 
Management is for the symptomatic tooth "RCT" or extraction

Radiographically: 
Radio-opaque area below the apex, we can also see the radio-opaque area in the socket around an extracted tooth previously having osteitis.  
Histopathology:

- Thickening of bone trabeculae
- Lamina dura and periodontal ligaments are present "unlike ankylosis", ankylosis usually happen in patients with hypercementosis   
Osteomyelitis :

Extensive inflammation in the marrow spaces of the jaws, cortical bone and periosteum

- Uncommon

Predisposing factors:

1- local :

Fracture in the mandible or maxilla 

Radiotherapy: decreases blood supply

Osteosclerosis disease: osteopetrosis, paget's disease→ decreases blood supply →more prone to infections 
2- Systemic:

Related to immunity→more prone to infections

Acute leukemia, DM, alcohol, malnutrition, anemia, immunodeficiency, AIDS

- suppurative "production of pus"

- classified into acute and chronic: depending on the duration and symptoms 

- Source of infection:
 Bacteria coming from the oral cavity: from the socket, periapical lesion of extracted tooth or fractures, rarely coming from bacteremia in other sites  
- Because the oral cavity is full of bacterial types, the infection is poly microbial not restricted to specific type
Clinically:

- More in the mandible: related to the vascularity "because the vascular supply is readily compromised in the mandible"

- Severe, throbbing, deep-seated pain

- Redness and swelling in the area "because it extends beyond the periosteum" 

- Red, swollen & tender gingiva, pus coming from gingival sulcus a round the teeth 

Or a Sinus can develop on the face; pus can come out from inside or outside the oral cavity 
- generalized loosening in teeth
- Trismus: limitation of mouth opening & dysphagia: difficulty in swallowing 

- Enlarged tender lymph nodes "submandibular and cervical LNs" 
- Anaesthesia or paraesthesia to the nerves passing through the lesion and to the lip 

Radiographs:

Immediately after infection: you can't see anything; there won't be bone resorbtion
After 10-14 days: moth-eaten appearance, there would be decreased bone density

Histopathology:

Acute inflammation, necrosis, pus in the marrow spaces 
Sinus opening or tract 

Inflamed periosteum
Pieces of bone detached and separated from the surrounding bone can be seen inside the pus (sequestrum)

Sclerosing osteomyelitis:

Bone formation instead of bone resorbtion 

There is a debate that if it is chronic sclerosing osteomyelitis or Superimposition of infection on a cemento-osseous dysplasia 

Chronic osteomyelitis with productive periostitis (Garre’s osteomyelitis): 

- Osteomyelitis inside the bone causing inflammation in the periosteum with reactive subperiosteal new bone formation causing swelling 
- Bony hard swelling not soft tissue swelling as a result of deposition of bone under the periosteum 

- Uncommon 

In the area of the first molar in the body of the mandible 

Source of infection or low grade inflammation is the first molar

- Young adults 

- Mild pain

- Non-tender, hard swelling along lateral border or the body of the mandible 

Occlusal radiograph:

You can notice layers of bone deposited in the first molar region 

Chronic periostitis associated with hyaline bodies:
Self reading 

Osteoradionecrosis: 

Necrosis in the bone caused by radiation that will affect the mandible 

- radiation will cause changes within the bone→ decreased vascularity of the bone "endarteritis"→ less immunity →"non vital bone"→ this will cause extensive osteomyelitis after any extraction, fracture or periapical infections
- This may lead to spreading of infection, exposure of bone, loss of soft tissues and signs and symptoms affecting the patient 
- Difficult to treat 

Metabolic and endocrine disorders of bone:

Osteoporosis:

Bone formation is less than bone resorbtion during bone remodeling; the density and the amount of bone will be less
- trabeculae will be thin, spaces will be more, cortical plates will be thinner than normal bone 

- increased suitability to fractures 

Risk factors:

Post menopausal 

Hyperthyroidisim and hyperparathyroidisim
Cushing syndrome: increased cortisone level affecting collagen and bone density 

-The mandible of patients with Osteoporosis is thin: difficulty in denture construction, with difficulty in achieving retention 
- bone loss causing periodontal disease→ loose teeth →teeth loss 

- Upon surgery or extraction: fracture to the mandible could occur 
- Alveolar bone resorption → closer to the sinus, so any extraction could cause oroantral fistula
Rickets and osteomalacia: 
Vitamin D deficiency that will cause calcium deficiency 
Children: Rickets

Adults: osteomalacia  
- Vitamin D could be present but non functioning

- Patients with renal failure 
- malabsorbtion of calcium 

- Failure of mineralization of bone and osteochondral ossification will not produce bone "failure of mineralization of osteoid and of cartilage"

- Weak bones with susceptibility of bending to the knees 

- Parathyroid gland will react and increase the secretion of Parathyroid hormone in order to increase the concentration of calcium in the blood
- Calcium levels will be normal or reduced, phosphate level will be reduced, alkaline phosphatase is increased 

Dental aspects:
Enamel hypoplasia

hypocalcification of enamel and dentine
Large pulp horns, dentine is thin: any attrition could cause early involvement of the pulp and pulpitis 
Short roots: may cause loosening to the teeth 

Lamina dura: won't be as dense as the normal 

Alveolar bone: hypoplastic

Late eruption 

Premature loss and exfoliation 

condyles will be affected: condyles are centers of growth causing small mandible 
acromegaly: 

Prolonged and excessive secretion of growth hormone after the epiphyses have closed 
- Growth of the bone and soft tissues

- We are interested in the growth of maxilla, mandible and oral soft tissues 

- The mandible is enlarged with deposition of periosteal bone, broadening prognathisim, and cross bite

Diastema and spacing: the jaws are enlarged and teeth are fixed 

Lips and nose enlargement and coursed facial features   

Tongue enlargement "macroglossia"
Hands and feet enlargement 

Radiographically we can see silla tursica (pituitary gland) enlarged 
Primary Hyperparathyroidism:

Caused by adenoma, hyperplasia or carcinoma in the pituitary gland  
Parathyroid hormone is responsible for regulation of the concentration of calcium in the blood

Predominantly seen in post menopausal women

- can be seen in young patients and therefore would be responsible for the dental abnormalities 

- Hyperparathyroidisim will cause hyprcalcaemia, calcium deposition, metastatic calcification, stone formation and renal failure 
- will induce bone resorbtion by osteoclasts in order to increase blood calcium level and that will decrease the density of bone like osteoporosis
- Increased osteoclastic activity and bone resorption in certain areas result in the formation of lesions called brown tumors

brown tumors: collection of osteoclasts in a fibrovascular stroma with multilocular radiolucencies in the mandible (resemble: cherubism and central giant cell granuloma)
- called brown tumor because of the presence of haemosiderin pigment macroscopically 
- We can see features resembling osteoporosis, thinning of the cortical base of the skull, salt and piper scatter

Jaws: Loss of the normal trabecular pattern
lamina dura: partial loss

loosening of teeth 

multiple radiolucencies in the area of brown tumor 

Q: how to differentiate between cherubism and central giant cell granuloma and Primary Hyperparathyroidism?

A: blood tests, biochemistry: increase parathyroid, increase calcium, decreased phosphate, increase alkaline phosphatase 

Urine sample: increased calcium and phosphate 

Secondary Hyperparathyroidism:

As a result of chronic renal failure, rickets and osteomalacia that stimulates parathyroid hormone secretion and lead to adenoma in the parathyroid gland 

Paget's disease of bone: 

Increased activity of osteoclasts followed by increased activity of osteoblasts with abnormal and disorganized bone remodeling leading to enlargement of bones

- affecting one or more bones 

Etiology:

Unknown, but there is genetic susceptibility
More common in north Europe and Britain than in our region, it is thought that we have slow viral infection, and some studies suggested that measles and respiratory syncytial virus are responsible for the disease 
3 Phases:

1- Osteolytic activity: bone resorbtion 
2- Mixed Osteolytic and osteoplastic 
3- osteoplastic or sclerotic: born formation 

- Usually males above 40 years of age 

- Predominant in the axial skeleton: spinal cord, femurs, ribs and skull 

- lead to deformities in the spine, legs, joints "arthritis" 

- Deformities in bones with susceptibility to fractures in the Osteolytic activity phase 

- Enlargement of the skull and facial bones, in 20% of patients jaws affected specially the maxilla more than the mandible 

- Thickening of the cortical plates 

- The foramina of the cranial nerves and vessels will be compressed and patients will complain of headaches, visual and hearing loss, facial paralysis and anesthesia, spinal cord compression affecting lower extremities
Radiographically:

Cotton-wool appearance 

- happening in the maxilla more than the mandible (2:1)

- Alveolar process enlargement, maxilla is protruded, retroclination of teeth and malocclusion 
- bone prominence lead to incompetent lips 

- Spacing of teeth

- flattening of the palate 

Early stage:

Osteolytic activity and vascularity is increased: extraction of teeth at this stage will result in hemorrhage

Latter stages:

Sclerotic: difficulty in extraction that may result in fractures, dry socket, osteomyelitis 
Radiographically:
Generalized hypercementosis
Clubbing of the roots sometimes root resorption 

Loss of lamina dura 

Ankylosis 

Histopathology:

Bone resorption and replacement or formation, where the remodeling activity is repeated 

-Early osteoclastic phase: fibrous vascular stroma 

-mosaic of bone "reversal lines"

Reversal lines: Indicate junctions where there has been reversal of osteoclastic resorption to osteoblastic deposition  

· bone scan can help in the diagnosis 
· biochemistry: increase in the alkaline phosphates with normal calcium  

Complications:

In the initial stage, vascularity is high and when multiple bones are affected this will increase the load on the heart and arteriovenous shunts may form and tachycardia will follow  

1-15% could develop osteosacoma 
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