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Definitions
Literally translated,pathology is the study (logos) of disease (pathos, suffering).It is the scientific study of diseases.It is concerned with cause, mechanisms by which the disease is produced with the description of the manifestations of the disease and with its progress and sequels

Classification
Pathology is divided into:
1-General pathology: concerns with basic reactions of cells to abnormal stimuli.
2-Specific pathology: concerns with the specific response of specialized organs and tissues to stimuli aspects of disease process that forms the core of pathology.
Cause of the disease (Etiology)
A-Genetic
B-Acquired
· Hypoxia : diminished amount of O2 in tissue due to reduction in blood supply ,inadequate oxygenation of blood or loss of O2 carrying capacity 
· Physical agents : mechanical, thermal and radiation 
· chemical agents : drugs
· Infection : invasion of tissue by microorganism (bacterial ,viral, fungal and protozoa)
· Immunological factor.
· Nutritional factor: deficiency of protein, vitamin, carbohydrate, or excess of fat.

Pathogenesis
Refers to the steps in the development of disease. The sequence of events in the response of cells. It describes how etiologic factors trigger cellular and molecular changes that give rise to the specific functional and structural abnormalities that characterize the disease or tissue to the cause. Whereas etiology refers to why a disease arises, pathogenesis describes how a disease develops.


Morphological or functional changes
Pathologists identify changes in the gross or microscopic appearance (morphology).Biochemical alterations in body fluids (such as blood and urine). (Functional changes)
Pathologists also use a variety of morphologic, molecular, microbiologic, and immunologic techniques to define the biochemical, structural, and functional changes that occur in cells, tissues, and organs in response to injury.


CELL BEHAVIOR
Normal cell is in steady state (balanced) in response physiological demands. As cells encounter physiologic stresses or pathologic stimuli, they can undergo adaptation, achieving a new steady state and preserving viability and function.


Cellular adaptations
1-Atrophy: Shrinkage in the size of the cell by the loss of cell substance. When a sufficient number of cells are involved, the entire tissue or organ diminishes in size, becoming atrophic
Causes
· Diminished blood supply
· Diminished functional activity
· Loss of nerve supply
· Hormonal deficiency
· Pressure on the organ by a tumor
· After irradiation
· Physiological as aging process

[image: ]
2-Hypertrophy
Increase in size of the cell resulting in increase in the size of tissue or organs. Hypertrophy can be physiologic or pathologic and is caused either by increased functional demand or by growth factor or hormonal stimulation.
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A-Small spindle-shaped uterine smooth muscle cells from a normal uterus
B-Large, plump hypertrophied smooth muscle cells from a gravid uterus

3-Hyperplasia
Increase in number of the cell resulting in increase in the size of tissue or organs.
Hyperplasia can be physiologic or pathologic and is caused either by increased functional demand or by growth factor or hormonal stimulation.
[image: ]
Hyperplastic polyp


CELL INJURY
1-Necrosis: is the type of cell death while still forming part of living body
2-Gangrene: necrosis with putrefaction when the necrotic tissue is invaded by putrefactive organisms (clostridia whelchie foul smell gases are produced and the tissue became green or black













Inflammation
Is the reaction of living tissue to local injury as defense mechanism. It serves to destroy, dilute the injurious agent to be followed, if possible by healing.

Causes
· Necrosis of tissue 
· Physical agent 
· Chemical agent
· Infection
· Immunological factor

The suffix “it is” indicates an inflammatory nature of the lesion 
Bronchus --- bronchitis
Nerve --- neuritis 

Classification
· Acute : when the response lasts for days or weeks
· Chronic : when the response lasts for weeks to months or years
· Sub-acute : the duration of response is between that for acute and chronic




[image: C:\Users\My Pc\Desktop\illust.jpg]Acute inflammation:
Signs
· Redness
· Heat
· Swelling
· Pain
· Loss of function


Microscopic changes:
· Vasodilation : Congestion of blood vessels this explain the redness and heat.
· Exudation: Defined as escape of protein rich fluid from the intravascular into the extravascular space due to increase permeability this explains swelling.

[image: ]
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· The rise in tissue pressure explains the pain and swelling which in turn lead to loss of function.
· Escape of leukocytes (polymorphs and macrophages) from the intravascular to extravascular to attack the injurious agent.

Sequels of acute inflammation
1- Resolution – complete restoration of the injured area to normal 
A-There is minimal cell death 
B- Rapid elimination of causal agent  

2-Suppuration: formation of pus, which is defined as thick yellow creamy fluid made up of dead and living bacteria, leukocyte, cell debris and inflammatory exudate 
This occurs when:
A- There is excessive escape of polymorph
B- Persistence of causal agent 

3-Healing by organization and fibrosis
Occur when:
A-there is excessive cell death 
B-there is excessive exudation 
C-progression of acute inflammation to chronic 
4-progression of acute inflammation to chronic 
Tend to occur when there is continued tissue injury
Eg . Osteomyelitis – persistence of microorganism in focus

[image: https://i.ytimg.com/vi/1CjoWrP1pKI/hqdefault.jpg][image: https://www.netterimages.com/images/vpv/000/000/019/19776-0550x0475.jpg]
Chronic inflammation
1-chronic following acute seen in:
· delay evacuation of an abscess  e.g. osteomyelitis 
· persistence of foreign material within inflamed re like sutures in surgery 
2-chronic inflammation from beginningE.g. TB, syphilis 
Clinical features 
· Chronic abscess
· Chronic ulcer 
· [image: C:\Users\My Pc\Desktop\Venous-Stasis-Ulcer.jpg]Mixture of caseous material and granulation tissue with fibrosis.
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A-chronic ulcer
   B-granuloma	
Healing
Healing means repair in almost all situation repairs is brought about by the formation of granulation tissue.
Types
· Healing by first intention (primary union )
· Healing by secondary intention
Healing by first intention
Occur in clean excised wounds with good opposition of the edges like in surgical operation [image: C:\Users\My Pc\Desktop\download (2).jpg]
Stages of wound healing:
[image: ][image: ][image: ]




Factors affecting wound healing
1-Systemic factors
· Age – slower in old age 
· Nutrition – low protein and vitamin delay healing 
· Diseases – like diabetes mellitus
· Drugs – like cortisone
2-Local factors
· Infections – delay healing 
· Blood supply – if reduced by atherosclerosis 
· Foreign body in the wound 
· Bleeding  in excess delay healing because its good media for microorganism growth 
· Type of tissue ,perfect repair can occur in tissue made up of stable or labile cells

Complication of wound healing
1-Contracture – it’s a serious cosmetic and functional disability due to shortening and thickening of fibrous tissue collagen it's seen in:
· A- deep skin wounds
· B-extensive burns 
· C-injuries around the joints
[image: http://i.ytimg.com/vi/lGD9RjmFBzo/hqdefault.jpg]
Healing by second intension
Occur when open wounds particularly when there has been sufficient loss of tissue, necrosis or infection 
[image: C:\Users\My Pc\Desktop\images.jpg]
2-Granulation tissue – tissue consisting of newly formed capillaries with fibroblast and macrophages and occurring in many circumstances in addition to wounds
[image: http://www.pathologyatlas.ro/pathology_atlas_imagini/granulation_tissue.jpg][image: http://img.medscape.com/fullsize/migrated/457/932/w457932.fig1a.jpg]
Shock 
Shock is the final common pathway for several potentially lethal events. It is is characterized by systemic hypo perfusion of tissues; it can be caused by diminished cardiac output or by reduced effective circulating blood volume.
The consequences are impaired tissue perfusion and cellular hypoxia. 
Although shock initially is reversible, prolonged shock eventually leads to irreversible tissue injury that often proves fatal. These changes can be beneficial in that they tend to maintain blood supply to most vital organs (brain & heart) And reduction of blood supply to unimportant structures like skin and gastrointestinal tract.
Types of shock
· Cardiogenic shock 
· Hypovolemic shock 
· Septic shock

Hypovolemic shock
[image: http://image.slidesharecdn.com/shock-131124211633-phpapp01/95/shock-4-638.jpg?cb=1385328563]Causes 
1-severe hemorrhage 	
2-extensive burn
3-severe dehydration

Pathophysiology
· Acute hypervolemia
· Low central venous pressure 
· Low cardiac output
· Low arterial pressure
· Sympathetic and adrenal stimulation

Clinical features
1-pale ,sweaty cold skin 
2-cyanosis 
3- rapid weak pulse –low blood pressure
4-increase rate and depth of respiration
5-drowsiness ,restless , confused , coma and death
Cardiogenic shock
Causes 
1- myocardial infarction
2-cardiac temponade 
3-cardiac arrhythmia 
Pathophysiology
Severe lesion of heart may severely reduce cardiac output


Septic shock
Causes
1- infected burns
2- surgical operation
3-leukemia 
Pathophysiology
Infection with gram –ve bacteria will release endotoxin this will lead to circulatory collapse and fever
Others
· Neurogenic shock 
· Incompatible blood transfusion 
· Anaphylactic shock  



	






Thrombosis
· Is an intravascular formation of solid or semisolid material (thrombus) from the constituents of blood 
Composition of thrombus
· 1-platelets
· 2-fibrin network
· 3-RBC and WBC
Predisposing factors
· 1-local abnormalities in blood vessels wall by injury or inflammation 
· 2-disturbance of blood flow
· 3-changing in blood constituents e.g. platelets .RBCs
[image: ]
Types of thrombosis
1-cardiac thrombosis: in the atrium or ventricles
· Causes 
· A-heart failure 
· B-atrial fibrillation
· C-mitral stenosis
· D-myocardial infarction
2-arterial thrombosis:
· A-atheroma 
· B-aneurysm localized dilatation of blood vessels
3-venous thrombosis
· A-patient lying immobilized in bed after surgery, fracture or pregnancy
· B-pressure on calves (during surgery) causing reduction in pump action of the calf








Embolism
· The transference of abnormal material by blood and its impaction in the vessels. Embolus – abnormal material 
Causes
· 1-thromboembolism : detached fragment of thrombus
· 2-atheromatous plug.
· 3-fragment of a tumor growing into a vein.
· 4-septic emboli (sepsis enter into a vein).
· 5-fat embolism.
· 6-air embolism.
Effect of embolism
1-arterial emboli carried to various organs causing ischemia 
2-venous emboli carried to lungs causes 
· A-sudden death 
· B-acute right sided heart failure
· C-no effect
3-septic emboli – spread of sepsis
4-tumor emboli – spread of tumor
5- fat emboli – A-pulmonary embolism
B-cerebral embolism
6-air emboli – small volume have no effect, 100 ml causing muscle cramp, 300 ml or more is fatal.
Oedema
Abnormal increase in the amount of interstial fluid
The capillary endothelium is semipermeable membrane. In resting (normal state), fluid is expelled from the arterial end of the capillaries to the interstial space and re-entered of their venous side.
Net difference of:
A-hydrostatic pressure of the capillaries and interstial fluid 
B-osmotic pressure 
A rise in hydrostatic pressure of the capillaries space or rise in osmotic pressure of the interstial space will increase the net follow of fluid from blood vessels into the interstial space
Removal of interstial fluid by lymphatic drainage 
[image: http://www.apsubiology.org/anatomy/2020/2020_Exam_Reviews/Exam_1/CH19_Capillary_Exchange_files/NFPressure.jpg]
HP: hydrostatic pressure
OP: osmotic pressure

Types of edema  
1-Local edema 
2-Generalized edema
Local edema
Causes 
1-increase escape of plasma fluid 
A-increase in arterial blood flow as in acute inflammation 
B-local venous congestion
2-chronic lymphatic obstruction as in breast cancer

Generalized edema
Causes 
1- Cardiac edema as in heart failure
2-Renal edema 
3-Nutritional edema (protein deficiency) 

· 



Injuries to ligaments

The function of a ligament is to prevent abnormal movement of a joint.
Types of injuries:
1-Simple sprain: incomplete rupture of a ligament.
Caused by: A-acute sprain by injury
                   B-chronic sprain by long continued stress
2-Rupture of a ligament (torn ligament)
Pathology
	Simple strain
	Rupture ligament

	Some of the ligament collagen fibers are torn
	The whole collagen fibers are torn

	Some of blood vessels are torn
	All blood vessels are torn

	Traction injury of the ligament and some nerve fibers
	Nerve fibers are torn



Healing is achieved by:
1-hematoma formation around injured area
2-gradual replacement of randomly oriented collagen fibers with well oriented one. 
The ligament return to normal depends on:
A-length of the resulting scar.
B-strength of the resulting scar.
C-the extent of adhesion to the surrounding.
Injuries to the tendons
Causes
1-persistence irritation (friction) over a rough bony edge
2-traction injury to a healthy (bone, tendon, muscle unit)
  Which produce:
        A-rupture of a tendon on muscle junction
        B-avulsion of the tendon from bone 
3-direct injury (stab wound)
Injuries to muscle
1-damage by interference with blood supply
2-damage by toxin (diphtheria)
3-inflammation
4-physical injury








Fractures
Complete break or incomplete or crack in a bone 
Classification
· A-Traumatic
· B-Stress
· C-Pathological fracture (due to tumor )

Pattern of fractures
· Transverse 
· Oblique 
· Spiral
· Compressed 
· Comminuted
· Green stick

[image: http://orthopedic-institute.org/wp-content/uploads/2015/03/fractures.jpg]

Communication with exterior
· Open
· Closed

Complications
· 1-Fat embolism 
· 2-infection of bone 
· 3-mal union 
· 4-non union 

Factors influencing healing of bone
· 1-pathological fracture 
· 2-poor opposition and alignment due to soft tissue interposition result in large callus (irregular ) – malunion
· 3-continuing movement of bone end will prevent callus formation (non union)
· 4-poor blood supply delay healing as when :
A-nutrient artery is far away e.g. . Fracture of head of femur
B-fracture area devoid from periosteum e.g. fracture neck of femur 
C-minimal adjacent soft tissue e.g. fracture tibia 



Healing of bone fracture
· Is achieved by callus formation (regeneration) the process is similar to wound healing by second intention 
Steps of bone healing
1-immediately:
· A-hemorrhage between bone ends due to tearing of blood vessels in medullary cavity , cortex ,periosteum
· B- necrosis of bone ends
2-early reaction (4-5) days
· Mild acute inflammation ‘
3-early bone regeneration (after 1st week) 
     Provisional callus formation
· A-periosteal reaction , proliferation of cell from inner layer of periosteum (external callus)
· B-medullary reaction (internal callus),so provisional callus bridges the gap which is first osteoid tissue that may contain cartilage then worm bone by mineralization 

4-remodelling of the new bone in response to mechanical stress (after weeks or months) 





[image: http://www.rci.rutgers.edu/~uzwiak/AnatPhys/APFallLect8_files/image011.jpg]







Skin diseases
Acne vulgaris
Rash appearing particularly in teenagers
Predisposing factors:
· Hereditary factors
· Greasy skin
· High androgen hormone
· emotion
Pathogenesis:
A-Blockage of sebaceous gland openings by keratin and sebum plug
B-secretion continue and the gland become grossly distended
C-infection follows retention of secretion
D-pus which might: 1-discharge to the surface
                                  2-escape into the dermis causing intense           irritation with chronic inflammation and scaring 
[image: http://mizzouderm.com/uploads/4/4/2/3/4423869/1328985_orig.gif?298]
Boil:
Is a pyogenic infection involving the hair root (bacteria is the pus-forming staphylococcus)
Predisposing factors:
1-diabetis mellitus
2-low immunity
Site: Variable but common site into back of the neck
Pathogenesis:
1-bacterial invasion with necrosis, acute inflammation and suppuration
2-pus is formed into center with delineation of abscess by pyogenic membrane 
3-pus tracks towards the surface (area of low pressure) point of discharge
4-swelling subsides, cavity collapse 
5-healing by fibrous tissue







Ulcer
Is a discontinuity of an epithelial surface due to necrosis.
Classification and causes:
1-Non-specific ulcer 
A-infection of a wound
B-physical, chemical agent, local irritation
C-interference with circulation
· varicose vein and deep venous thrombosis
· arterial occlusion as in diabetes

D-interference with nerve supply 
· diabetes
· leprosy
· peripheral N.injury

2-Specific ulcer
    T.B and Syphilis
3-Malignant ulcer
Pathology: most common sites are GIT and skin
Pathogenesis:
A-Benign ulcer (inflammatory non-malignant)
· necrosis of surface epithelium
· ulcer crater :base ,fibrin and debris round the base with acute inflammation
· healing restoration toward normal with little fibrosis
· chronic ulcer develop continuous irritation the ulcer crater penetrate the deep tissue around the base and edges with chronic inflammation and fibrosis, its edges are flat or slightly raised 

B-malignant ulcer:
· tumor growth
· necrosis and sloughing
· ulcer formation

Base—necrotic tissue and debris
Edges – tumor cells

	Benign ulcer
	Malignant ulcer

	Edges flat or slightly raised
	Rolled raised

	Inflammatory tissue in edges
	Malignant cells

	Base, debris and inflammation
	The same



[image: https://gi.jhsps.org/Upload/200802291542_3876_000.jpg]

Burns
Classification
1-Partial thickness burn
Pathology: there is intact germinal layer of skin; the healing is complete (without scaring)
Clinically:
· erythema ,redness
· blistering exudates of plasma under epidermis
· pain due to stimulation of nerve ending

2-Full thickness burn:
Pathology: destruction of germinal layers, the healing by scaring and even contracture
Clinically:
· blistering ,sloughing
· organization, fibrosis and scaring
· no pain due to damage to nerve ending

Complications of Burn
1-Plasma lost due to excessive exudation
2-Hypovolemic shock
3-Anemia due to destruction of RBCs
4-Toxemia and septicemia
5-Neurogenic shock
Joint diseases
Classification
1-Inflammatory (Autoimmune) joint diseases
· Rheumatoid Arthritis
· Systemic lupus erythematosus (SLE)
· Psoriatic arthritis
· Ankylosing spondylitis

2-Infective Joint diseases
· Suppurtive arthritis
· T.B arthritis

3-Rheumatic fever
4-Degenerative joint diseases
· Osteoarthritis
· Cervical spondylitis

5-Metabolic joint diseases
· Gout
· Pseudogout

6-Non-articular rheumatism (fibrositis bursitis)




Rheumatoid arthritis
Symmetrical peripheral polyarthritis characterized by inflammation of synovium which led to destructive joint changes.
Causes:
1-unknown – immune mediated
2-female to male 3:1
3-genetic factor
4-infection, viral and mycoplasma bacteria

Pathology:
Symmetrical peripheral poly arthritis
A/ small joints (most common) of the hands and feet 
B/ large joints (less common)
C/ cervical spine – atlanto-axial joint
Pathogenesis:
1-chronic synovitis
2-synovial proliferation (pannus)
3-pannus spread over the cartilage and eroding joint margin and cartilage
4-invasion of the subchondral bone – cystic appearance followed by absorption of bone ends and trabecular collapse 
[image: http://www.nyas.org/image.axd?id=6a6e0aee-c4a4-4698-904a-ff927dd761bf&t=633807535795130000]
Systemic involvement
· Lung – fibrosing alveolitis
· Arteritis
· Myocarditis ,pericarditis
· Neuritis 
· Polymyositis 
· Lymphoid and spleen enlargement

Age: 35-55 yr., but also seen in children
Typically involve the joints of the hand, feet and knee joint
PIP: proximal interphalangeal joints
MTP: metatarsophalangeal joints
MCP: metacarbophalangeal joints
Pathology: active chronic inflammation of synovial membrane



Ankylosing spodylitis
An erosive inflammatory arthropathy affecting the sacro iliac joint and spine with marked tendency to ankylosis
Causes 
· Unknown 
· Female to male 1:10
· Young age 
· Genetic factor

[image: http://img.webmd.com/dtmcms/live/webmd/consumer_assets/site_images/articles/health_and_medical_reference/joints_bones_and_muscles/arthritis_ankylosing_spondylitis_ankylosing_spondylitis.jpg]Pathology 
A-Active chronic inflammation
B-Erosion of vertebrae (anterior corner)
C-Periosteal reaction +new bone formation 
D-Ossification of the ligament
E-Bony union on the periphery of intervertebral disc (Bambo spine)

Clinically:
· Low back pain
· Loss of motility in all directions
· Dorsal kyphosis

Systemic lupus erythematosus
An inflammatory disease of unknown etiology which may affect any structure in the body.
Causes
· Autoimmune disease

Autoantibody causes tissue destruction and inflammation
Antigen +antibody -- complex

Pathology
· Early lesion – transient non-specific synovitis 
· No erosive or destructive changes
· Chronic lesion deformity of the joint due to rheumatoid like picture
· Avascular necrosis in large weight bearing joints
· Tenosynovitis ,bursitis
· Systemic involvement : 1-skin – butterfly rash
	2-serositis
	3-heart pericarditis
	4-lung pneumonitis
	5-GIT, oropharangeal ulcer
                                       6-kidney, renal failure,nephrotic syndrome
[image: http://healthool.com/wp-content/uploads/2013/04/systemic-lupus-erythematosus-pictures.jpg]                                       7-lymphadenopathy
8-hemolytic anemia, leucopenia ,thrombocytopenia



Scleroderma
A disease characterized by progressive skin hardening and induration.
Etiology
· Silica exposure
· Solvent exposure (benzene)
· Radiation exposure or radiotherapy

Pathogenesis
1) Severefibro proliferative vascular lesions of small arteries and arterioles.
2) Excessive and often progressive deposition of collagen and other extracellular matrix (ECM) macromolecules in skin and various internal organs.
 3) Alterations of humoral and cellular immunity.

Systems involvement:
· Skin - Tightening ,pigmentation
· Respiratory - pulmonary artery hypertension
· Musculoskeletal- Arthralgia
· Cardiac - congestive heart failure 
· Renal – renal failure
· Genitourinary - Bladder fibrosis
· Eyes, ears, nose, and throat - Loosening of dentition
· Endocrine - Hypothyroidism
· Neurologic/psychiatric - Hand paresthesias

Metabolic joint diseases
Gout 
A pathological condition resulting from deposition of uric acid crystals in the joint due to hyperurecemia.
Causes
· Reduce renal excretion as in renal failure
· Increase in tissue damage as in malignancy
· Increase purine due to gastric disorder
· Increase purine intake

Pathology:
-site is MTP of the big toe 90%
-ankle and knee involvement are rare

Pathogenesis:
· Deposition of uric acid in joint         Acute inflammation 
	Acute arthritischronic arthritis

· Tophi :accumulation of uric acid crystals in cartilage of toe or soft tissue of the finger

· Renal impairment         stone formation         

Pseudogout: deposition of calcium pyrophosphate in joint not uric acid 
Septic arthritis
Is an acute suppurtive monoarthritis
Causes: (bacterial invasion through)
· Hematogenous spread (most common)
· Direct spread through the neighboring infection.
· Direct spread through injury

Bacteria could be 
· Gonococcus 
· Staphylococcus
· Streptococcus
· Hemophylus influenza
· Escherichia coli
· Salmonella

Pathology:monoarthritis any joint can be affected
Pathogenesis:
1-Acute non-specific arthritis
2-Synovium may ulcerate involving underlying articular tissue
3-Depending on the virulence of microorganism and chronicity of the infection there may be:
· Extensive destruction of joint surface 
· Fibrosis bridging scar 
· Calcification

All limit the mobility of the joint.
Tuberculous arthritis
An insidious chronic arthritis affecting young age group.

Causes 
T.B. bacilli that reach the joint through Hematogenous spread

Sites: most common is spine, hip and knee
Pathogenesis:
· Chronic synovitis with pannus formation and caseation
· Destruction of underlying bone and erosion
· Extensive destruction of the joint , extensive fibrous bridging ,obliteration of joint space 
· Calcification with ankylosing










Rheumatic fever
It’s a late complication of infection with streptococcus pyogenes involving connective tissue throughout the body.
Causes: 
1-susceptable individual (disease of low social)
2-Disorder immunological response occurs following infection with B-hemolytic streptococcus type A

Pathology:
Connective tissue in all parts of the body particularly 
· Joint- for short term
· Skin
· Heart – long term


Pathogenesis:   Ag – Ab reaction causes inflammation
· Involvement of the heart causes all layers (pericardium, myocardium and endocardium) show inflammatory process

· Characteristic lesion is (Aschoff body),central area of necrotic material surrounding by a mixture of inflammatory cells and occasional multinucleated Giant cell



· The site of Aschoff body in interstial connective tissue subendocardial and subepicardial


· Involvement of joints – migratory polyarthritis
and non-specific synovitis

· The changes are transient and resolve without complication


 (
Fibrinoid necrosis
Aschoff giant cell
Myocardial muscle fiber
)[image: http://image.slidesharecdn.com/rheumatic-fever-by-dr-bashir-ahmed-dar-associate-profe-090922031136-phpapp01/95/rheumatic-heart-disease-by-dr-bashir-ahmed-dar-associate-professor-medicine-sopore-kashmir-54-728.jpg?cb=1253589233]

	






Osteoarthritis
Degenerative arthropathy characterized by progressive loss of articular cartilage, thickening of subchondral bone and development of spure of joint margins
Classification 
1-primary O.A
· There is no predisposing cause 
· It affect peripheral small joints and large weight-bearing joints eg knee and hip
· It affect cervical and lunmbar spine

2-secondary O.A
· May be due to  -abnormal alignment and angulation
                         -trauma 
                         -abnormal stress on joint (obesity, overuse)

· It affect any joint


Pathology:
Normally, the integrity of articular cartilage represents a fine balance between wear and tear losses and replacement by chondrocytes of the specialized matrix.



Cartilage: 
Softening        roughing        cracking        focal loss of cartilage surface        diffuse loss of cartilage

Bone: 
Exposure of underlying bone        become hard       cystic degeneration below the underlying surface

Joint margin:
Outgrowth new bone (osteocyte) forming of lip around the joint this may lead to limitation of movement.

Synovial membrane:
Mild non-specific inflammation with effusion

[image: http://www.bouncepodiatry.com.au/files/8214/2794/9650/Osteoarthritis_Knee.jpg]
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Figure 3-12 Virchows triad in thrombosis. Endothelial integrity is the
most important factor. Abnormalites of procoagulants or anticoagulants
can t the balance in favor of thrombosis. Abnormal blood flow (stasis

or turbulence) can lead to hypercoagulabilty directly and also indirectly
through endothelial dysfunction.
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