PG13 --- Skin Incisions and Wounds: 

· Skin is always under tension so wound gapes. 

· Incisions should be made parallel to tension lines to avoid keloid scarring. 

· A stab wound with an ice pick is generally slitlike rather than round because pick splits the collagen fibers and allows the wound to gape.  

· Direction of skin slit indicates direction of the fibers.  

Stretch marks in skins:  

· Stretching damages collagen fibers in the dermis.  

· Formed by loosened fascia and reduced cohesion between collagen fibers.  

· Will fade but not disappear completely.

PG15 --- Accessory bones:  

· Many bones form from several centers of ossification, separate parts normally fuse.  

· Sometimes center fails to fuse with the main bone, giving the appearance of an extra bone but this is really missing part of the main bone that did not fuse.  

· Very common in the foot, structural bones of the skull.

Heterotropic bones:  

· Bones formed in soft tissues where they are not normally.  

· Due to hemorrhage in certain areas (horseback riders’ inner thighs), which undergo calcification and ossification.  

· Results from straining the muscles which adduct the thighs.  

PG18 ---Trauma to bone and bone changes:  

· Bones change and grow (atrophy, hypertrophy, etc)

· When a bone breaks, the broken ends be brought together to approximate their normal position (called Reduction of a fracture)

· Healing:  Fibroblasts proliferate and secrete collagen and forms a collar of callus to hold the bone together, later calcifies and is eventually replaced by bone. 

· Greenstick fractures happen in children (incomplete breaks caused by bending of bone).  

· Fractures in growing bone heal faster than in adult bones.

Osteoporosis:  

· Decrease of organic and inorganic components of bone. 

· Bone becomes brittle, loses elasticity, and breaks easily.

Sternal puncture:  

· Good place to harvest bone marrow.  

· Red marrow (marrow that produces blood cells) is aspirated and sometimes used for transplantation in leukemia.

PG21 --- Bone growth and assessment of bone age:  

· Age can be determined by studying the ossification centers.  

· Look for appearance of calcified material in the diaphysis (center) and/or epiphyses (extending outward). 

· Also look for disappearance of dark line representing epiphyseal plate (absence of this line indicates epiphyseal fusion.  

· This fusion occurs at different times in different epiphysis.  Fusion of epiphysis and diaphysis occurs 1-2 years earlier in girls and boys.  

· Determining bone age can be helpful to predict adult height in early/late maturing adolescents.  Also used to approximate age of skeletal remains.

PG23 --- Avascular necrosis: 

· Loss of arterial supply to the bone (occurs in small amounts upon breakage).  

· In some fractures this happens in a large fragment of bone.

· Osteochondrosis:  avascular necrosis of unknown origin in children.  

Effects of disease and diet on bone growth:  

· Certain diseases cause early or late epiphyseal fusion.  

· Proliferation of cartilage at metaphysis slows down during starvation or illness while degeneration of cartilage cells continues, producing a dense line of provisional calcification, which later becomes bone with thickened trabeculae (lines of arrested growth). 

Displacement and separation of epiphysis:  

· Could be mistaken for a fracture.

· Edges (diaphysis & epiphysis) are smoothly curved while a fracture leaves sharp, uneven edge.

· An injury that would cause a fracture in an adult generally causes displacement in a child.

PG25 --- Joints of newborn skull:  

· Bones of calvaria (skull cap) do not make full contact with each other, in between are fontanelles (wide

areas of fibrous tissue). 

- 
Fontanelle bulges during crying and can indicate increased cranial pressure, depressed fontanelle occurs during dehydration.

Degenerative joint disease:  

· Normal wear occurs on ends of articulating bones.  

· Causes less effective shock absorption and lubrication by articulating cartilage.

· Increases vulnerability to repeated friction and can cause pain.  

· Degenerative joint disease is often accompanied by stiffness, discomfort and pain.  

· Common in older people (hips, knees).  

· Most substances in bloodstream easily enter joint cavity.  Therefore, traumatic infection of a joint may be followed by arthritis (inflammation of a joint) and septicemia (blood poisoning).

Arthroscopy:  

· Cavity of synovial joint examined by inserting a cannula and a small telescope.

· Can examine joints for abnormalities and also surgical procedures can be done.  

· Because opening in small, healing is more rapid after this procedure than traditional joint procedure. 

PG31 --- Growth and regeneration of skeletal muscle: 

· Skeletal muscles cannot divide but can be replaced by new muscle fibers derived from satellite cells of

skeletal muscle.  

· Source of myoblasts which are capable of fusing with each other to form new muscle fibers.

· The number of new fibers that can be reproduced is insufficient to compensate for major muscle degeneration or trauma.  

· The new skeletal muscle is composed of a disorganized mixture of muscle fibers and fibrous scar tissue. 

· Bodybuilding results from hypertrophy of existing muscle fibers not addition of new fibers.  Hypertrophy lengthens and increases the myofibrils within the muscle fibers.  

Muscle testing:  

· Can diagnose nerve injuries. 

· The patient moves in resistance to examiner or examiner moves in resistance to patient.

· Can gauge the power of the person’s movements. 

· Electromyography (EMG) the electrical stimulation of muscles.  EMG makes it possible to analyze the activity of an individual muscle during different movements.  Also used as a treatment program for restoring the action of muscles.

PG32 --- Hypertrophy of the myocardium and myocardial infarction: 

· Compensatory hypertrophy: myocardium responds to increased demands by increasing the size of its fibers.  

· When cardiac muscles are damaged by blood loss during a heart attack, the tissue becomes nephritic and the fibrous scar tissue that develops forms a myocardial infarct (MI).  These cells are not replaced

Hypertrophy and hyperplasia of smooth muscle:  

· Smooth muscle cells also undergo compensatory hypertrophy in response to increased demands.  

· Uterine walls during pregnancy increase in size and numbers because they have the capacity for cell division.  New cells can also develop from pericytes.

PG34 --- Arteriosclerosis and ischemic heart disease: 

· Arteriosclerosis (hardening of the arteries) is a group of diseases characterized by thickening and loss of elasticity of the arterial walls.

· Build-up of fat (cholesterol) in walls. 

· Calcium deposits then form plaques (atheromas) produced by lipid deposits. 

· Expansion of the lesion may form a thrombus, which may occlude the artery.  This could lead to ischemic heart disease (from inadequate blood supply) and myocardial infarction (death of heart muscle and heart attack), stroke, and gangrene.

PG35 --- Varicose veins:  

· Walls of vessels lose elasticity and weaken. 

· Vein dilates under pressure.  This results in varicose veins, which have a caliber greater than normal, and their valve cusps do not meet or have been destroyed by inflammation.

· These veins have incompetent valves which places increased pressure on weakened walls.

· These can also occur in the presence of degenerated deep fascia.

· The musculovenous pump is ineffective.

PG38 --- Lymphangitis (inflammation of the lymphatic vessels) during metastasis

· Lymphadenitis (inflammation of the lymphatic nodes) during metastasis (deNitis = Nodes).

· Lymphedema (accumulation of interstitial fluid) occurs when lymph does not drain.  If lymph nodes removed from armpit lymphedema of limb may occur. 
· Cellular emboli are plugs that can break free and spread cancer to other tissues and organs.      

PG41 --- Damage to brain/spinal cord:  

· When injured most axons do not recover.  

· Proximal stumps begin to regenerate but stops at 2 weeks.  Therefore permanent disability follows destruction of a tract of the CNS.  

PG43 --- Rhizotomy:  

· Dorsal and ventral roots are the only sites where motor and sensory fibers of spinal cord are segregated.

· This is the only place where a surgeon can selectively section for relief of intractable pain or spastic paralysis.  

Peripheral nerve degeneration and ischemia of nerves:  

· Only neurons involved in the sense of smell are regenerated in the adult nervous system.  

· Peripheral nerve injuries cause axons to degenerate distal to lesion b/c they are dependent on cell body for survival.  

· If axons are damaged, but not cell body, some chance for regeneration – survival is best when peripheral nerve is compressed. 

· Parathesia: pressure on nerve which causes pins and needles sensation (due to crossing legs). 

Crushing nerve injury: 

-
Damages/kills axons distal to injury but cell body survive and connective coverings remain intact. 

· No surgical repair needed because connective tissue guides growing axons.  

Cutting nerve injury:  

-
Requires surgical intervention b/c regeneration requires apposition of cut ends by sutures through epineurium. 

Anterograde (Wallerian) degeneration: 

-
Of axons detached from cell body.  Involves axon and myelin sheath.  

Compression of vasa nervorum: 

-
Can produce nerve degeneration due to prolonged ischemia. 

Saturday night syndrome:  

-
Passing out with a limb hanging over a chair can cause permanent parathesia, also occurs with use of a tourniquet.

Transient parathesias:  

-
e.g. injection of anesthetics for dental repair or pressure on nerves from crossing legs.

PG61 ---Chest Pain:
· Can result from pulmonary disease, but most important symptom in cardiac disease.

· Can also be due to intestinal, gall bladder, and musculoskeletal disorders.

· Clinicians goal is to determine serious vs. minor causes

· People with heart attack generally describe “crushing” substernal pain that does not subside with rest.           

PG63 --- Rib fractures and associated injuries:

· 1st rib posteroinferior to clavicle rarely fractured due to protected position.

· However, if broken, can cause damage to branchial plexus of nerves and subclavian vessels.

· 1st rib important because many structures cross and attach to it.

· Has prominent scalene tubercule on superior surface for attachment of Scalenous anterior muscle.

· Also has transversely directed shallow grooves, anterior and posterior to tuburcle, for subclavian vein, artery, and branchial plexus.

· Middle ribs most commonly fractured

· Weakest part of rib is anterior to its angle, but direct blows can fracture rib anywhere.

· Lower rib fractures can tear diaphragm, causing diaphragmatic hernia.

· Rib fractures are painful due to movement during respiration, coughing, sneezing, etc.

· Rib pain may also be from metastasis of cancer from breast or prostate.

PG64 --- Flail chest: 

· Occurs when anterior or lateral thoracic moves freely due to multiple fractured ribs.

· Causes paradoxical movement of thoracic wall (inward on inspiration and outward on expiration).

· Extremely painful, impairs ventilation and affects oxygenation of the blood.

· Treated by hooks/wires so it cannot move.

PG64 ---Thoracotomy and bone grafting:

· Anterior Thoracotomy: surgical creation of an anterior opening into the thoracic wall.  H-shaped cuts through the perichondrium to gain access to thoracic cavity.

· Ribs can be used for autogenous bone grafting (e.g. in jaw reconstruction).

· Posterior Thoracotomy: enter thoracic cavity by cutting through peristeum and removing pieces of ribs. 

PG64 --- Supernumery Ribs:

· Extra ribs resulting from retention/development of the costal processes of cervical and lumbar vertebrae.

Cervical ribs:

· Incidence 0.5-1%

· Articulate with C7 vertebra but rarely attach to the sternum.

· May be free, articulate, fuse with 1st rib or attach to 1st rib by fibrous band.

· They may compress fibers of inferior trunk of branchial plexus and cause pain/numbness in shoulder/upper limb.

· One of several Thoracic Outlet Syndromes (TOS) 

· Hand pain is most severe in 4th and 5th fingers.

· Often it is a fibrous band extending from cervical rib of 1st rib that compresses C8 and T1 nerves or inferior trunk of branchial plexus.

· Cervical rib may also compress subclavian artery, results in ischemic muscle pain in upper limb.

· May have to remove all or part of cervical rib.

· Compression of subclavian artery may cause pulse to diminish when upper limb is not at one’s side.  Pulse increases when limb elevated (Holsen maneuver).

Lumbar ribs:

· Less common than cervical ribs.

· Can confuse identification of vertebral levels in radiographs

· Fractured lumbar rib may be wrongly interpreted as a fractured transverse process of L1 vertebra.

· If lumber transverse process appears unusually long, lumbar rib may be present.

PG65 --- Protective Function and Variation of Costal Cartilages:

· Provide resilience to thoracic cage, prevents many blows from fracturing sternum/ribs.

· Due to elasticity in children, chest compression may produce injury within thorax even in absence of rib fracture.

· In elderly, costal cartilages lose elasticity, become brittle, may undergo calcification making them radiopaque (e.g. in radiographs).

PG66 --- Effect of an aortic aneurysm on vertebrae

· Aortic aneurysm (local dilation) may partly eroded vertebrae T5-T8 due to pressure, can be visible on radiographs.  

PG67 --- Bony Xiphoid process:
· People in early 40s detect partly ossified xiphoid processes and talk to Dr. about hard lumps in “pits of their stomachs”.

PG67 --- Sternal Fractures:

       -
Not very common.

· Comminuted fracture: sternum broken into pieces.

· Displacement of bone fragments uncommon due to sternum being surrounded by deep fascia and attachment to pectoralis major muscles.  

· Most common site of sternal fracture is at sternal angle, results in dislocation of manubriosternal joint.

PG68 --- Median sternotomy:

· For surgical operations (e.g. coronary artery bypass grafting) sternum is “split” in the median plane and divided.

· Flexibility of ribs and costal cartilages allows for separation.

· Separation gives good access for removal of tumors in superior lobes of lungs.

· After surgery, halves joined with wire sutures.

PG68 --- Sternal biopsies:

· Sternal body often used for bone marrow needle biopsy due to breadth and subcutaneous position.

· Used to obtain specimens of bone marrow for transplantation and detection of cancer and blood dyscrasias.

PG68 --- Sternal anomalies:

· Unfused halves of developing sternum of fetus may fail to unite due to defective ossification.

· Complete sternal cleft (uncommon) usually associated with ectopia cordis (congenital defect in which heart exposed on thoracic wall because of maldevelopment of sternum and pericardium.

· Sternal clefts associated with manubrium and superior half of body are V-or U-shaped and can be repaired in infancy.  

· Sternal foramen: perforation in sternal body due to faulty ossification.

· May be misinterpreted as a bullet wound.

· Xiphoid process generally perforated in older adults due to incomplete ossification (not significant).

· Tip of xiphoid process may protrude anteriorly beneath skin in infants, may persist but needs no repair.

PG68 --- Sex differences:
· Shorter and thinner sternal body in females (useful in identifying sex of skeletal remains).

PG72 ---Dislocation of Ribs:

· Slipping rib syndrome:displacment of costal cartilage from sternum (displacement of sternocostal joint).

· Common in body contact sports.

· Complications include: pressure on or damage to nearby nerves, vessels and muscles.

· Displacement of interchondral joints involves ribs 8, 9, 10.

· Trauma which injures these ribs generally injures underlying structures (diaphragm, liver, etc.)

· Causes pain during deep inspiration.

· Produces a lumplike deformity at displacement site.

Separation of Ribs:

· Dislocation of a costachondral junction between rib and its costral cartilage.

· With ribs 3 thru 10 tearing of perichondrium and periosternum generally occurs.

· Rib may move superiorly, overriding rib cage and cause pain. 

Paralysis of diaphragm:

· Paralysis of one side (due to injury of its motor supply from phrenic nerve) does not affect the other half.

· Each side has its own nerve supply.

· In x-ray can see paradoxical movement, instead of descending on inspiration, dome is pushed superiorly by abdominal viscera.  Falls during expiration due to positive pressure in lungs.

PG74 --- Changes in breasts:

· Normal changes occur during menstrual cycle and pregnancy.

· Mammary glands are prepared for secretion by midpregnancy but do not express milk until after birth.

· Colostrum, creamy white to yellowish substance, may be secreted during last trimester and initial periods of nursing.

· Rich in proteins, immune agents, and growth factor affecting infant’s intestines.

· Multiparous (multiple births) women, breast becomes large and pendulous.

· Older women, breasts are smaller due to decreased fat and atrophy of glandular tissue.

