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In today’s lecture we’re going to talk about:

· Bone fracture

· Osteomyelitis (inflammation of bone)

· Bone tumors

Bone fracture

When there’s fracture there will be: (steps from fracture to complete healing)
1- Hematoma because the sinuses of bones will extravasate blood this hematoma contains not only blood but also there’s fibrin mesh or matrix work as a guidance for the fibroblast and other cells involved in the healing process. 
note inflammation is not infection only many things cause inflammation may be trauma irradiation

2- We’ll find inflammatory cells including macrophages, leukocytes and different types cytokines … in which one will lead to the other like cytokines will stimulates macrophages and recruit other cells and this recruitment will be activated later on and this activation will stimulate other cytokines to be secreted and so on 

3- Then fibroblastic proliferation and soft tissue enlargement and revascularization this is called PRO CALLUS 
When the fractured area invaded from periosteum around it by more fibroblast and chondroblast (cartilage cells) this is called cartilaginous callus

4- from osteoclast and periostum certain substances will be secreted along with osteocytes (bone cells) then converted to osteoblasts and lay down bone 
osteoblast will lay down osteoid which mineralize and be in the form of woven bone or lamellar bone, it keeps doing  bony callus from (8 weeks - 3 months)  
5- in woven bone when someone walk there will be alignment and remodeling, osteoclast remove some of the bone and the osteoblast will lay down bone along lines of stress in architecture pattern so will be better than before takes 3-4 monthes sometimes more 

BUT sometimes there will be failure causing malunion or ununion or delayunion due to: 
1- the 2 fractured pieces are apart
2- bones are angulated
3- interposition of soft tissue or foreign material between the 2 fractured pieces
4- some drugs like corticosteroids delay healing 
5- sometimes there’s overlap; one bone over the other you will find lots and lots of callus but not as a regular callus. 
6- Infection affect healing (most common cause)
7- continues mobilization result in something like a new joint called pseudarthrosis. 

 Osteomyelitis
(Inflammation of bone)
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The most common cause of osteomyelitis is the pyogenic or suppurtive osteomyelitis another cause is tuberculosis. 
[Note pyogenic means a microorganism that cause pus formation] 
Staphylococcus aureus is the most common but sometimes u can’t find the actual causative agent or you can’t isolate it or you isolate multiple microorganisms.

 It affects specific ages such as infants and neonates in this case the most common microorganism is E.coli and Homophiles Influenza, group B streptococcus. 

Causes of pyogenic infection in bone:
1- Someone have suppurtive arthritis (inflammation in the joint that extend to bone ) cause pyogenic osteomylitis
2- Direct trauma 
[Remember we said yesterday comminuted or compound or complex fracture when the skin is injured some microorganism might gain access to the skin lesion and cause osteomyelitis]
3- Most common is hematogenous spread (through blood) of other cocci in the body like upper respiratory tract infection, endocarditis, septicemia or bactermia.
Sequestrum : necrotic or dead piece of bone within the osteomyelitis
There’s 2 routes lead to sequestrum:
1- Infection

2- Increase pressure due to infection and edema, it will compromise the blood supply so there’s ischemia 

These 2 factors responsible for formation of bone necrosis called sequestrum its common in acute suppurtive osteomyelitis or acute pyogenic osteomyelitis and there’s pus. 

Sometimes with pus could form sinus and open in skin, and the pus will go out of the skin in addition to fragment of bones as sequestrum, could convert to chronic abscess and every while will get out piece of died bone and pus. 

The inflammatory process may stimulate new bone formation around the sequestrum called involucrum (layer of new bone growth).
Sometimes especially in children large number of pyogenic osteomyelitis in mediastinum because it contains large quantity of blood and sometimes part of it will be inside the joints. 

Conclusion: Acute pyogenic osteomyelitis might extend especially in children to form acute suppurtive arthritis, you will find the capsule of joint is wide (inflammation of bone may cause inflammation of the joints).
Clinical sign and symptoms 

Usually associated with fever and sometimes pain (pain more in adults than children), leukocytosis and constitutional disturbances.
Sometimes there will be chronicity due to:
1-  inadequacy of antibiotics 
2-  the microorganism is not sensitive to that antibiotics 

3- sometimes when it need surgery to remove sequestrum or to drain the sinus this surgery is in adequate 

4- vulnerability of the patient or host resistance less than needed
All these causes convert acute pyogenic osteomyelitis into chronic pyogenic osteomyelitis

 So as we said causes of osteomyelitis:
1- pyogenic       2- (TB) Tuberculosis
Q. How does TB reach the bone? 
1- hematogenous (through blood): called miliary TB from pulmonary TB open in blood vessels until reach bone. 
2- TB mediastinitis: there’s lymph nodes TB and direct extension to body of vertebrae this cause disease called Pott so vertebrae may collapse because of necrosis and could have hump (حدبة)
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[remember in vertebral column there’s muscle called psoas major muscle origin from transverse process of vertebrae and inserted in the lesser trochanter of the femur]. See the pic 
so Pott disease ( TB spread along the psoas muscle until reach the inguinal region forming pus also called spinal TB
so when u find abscess in the lesser trochanter beside the inguinal region u know its TB comes from mediastinum this abscess called psoas abscess. 
pott disease = TB of the vertebral column
the end result is collapse of the vertebrae and series of other events and more infection of the respiratory tract then abscess that spread to the psoas insertion.  

Bone tumors
First rule: number of metastasis much more than primary tumors 

Bone tumors is the second place where metastasis of tumors happened (lung first then bone) so primary lesion less than metastatic type. 
Second rule: 

1- most bone tumors in children (first decade) 

2- usually in long bones(femur , tibia , humerus) 

3- boys more than girls 

Elderly people mostly malignant tumors could have benign but mostly malignant 

ex.
I. Osteoma

not very common totally benign tumor [ in head and neck ] called benign forming tumor in the form of nob projecting few cm or mm over the surface very rigid dome like shape.
II. Osteoid Osteoma  
[ in long bones ], also called osteoblastoma (note suffx blast means forming. Osteoblast( cells that form bone)

totally benign but could become malignant when you irradiate it.
note some bone lesion decrease in irradiation and other convert to malignant like osteoid osteoma so you have to choose which to irradiate. 
1- comes in 20  
2- mostly in long bones but could be in other areas 
3- usually it’s painful 

Treatment by taking aspirin to reduce pain which is good but can’t be taken for long time so usually removed with surgery. 
III. Osteosarcoma 

Most common malignant tumor in the skeleton, there’s many types and shapes but the classical type primary osteosarcoma 
1- comes in late childhood 16,17 or 20 years
2- comes on its own
3- male preponderance
4-  most common place bones around the knee; lower end of the femur and upper end of the tibia 60% other book said 40% its very common (this is a mark for it). Could be everywhere but mostly in knee (see the pic). Very very important point
5-  peak incidence 20 years. 

Secondary osteosarcoma ( any lesion in the bone that convert to malignant osteosarcoma  ex. Osteoid osteoma when u irradiate it will convert to malignant 
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