Skeletal system chapter 7

Chapter 7:  Skeletal System Part I (pages 182-195)

I. Bone structure:

A. Bone Classification

1. Long bone-longer than wide (humerus)

2. Short bone-length and width are equal or almost equal (wrist and ankle bones)

3. Flat bone-plate like (ribs, scapulae, skull)

4. irregular bone-unusually shaped (backbone)

5. round or Sesamoid bone-small bones embedded in tendons at joints (patella is example)

6. Wormian bone or sutural bone-bones that may or may not be present between sutures in the skull

B. Parts of the Long Bone-

1. diaphysis-shaft

2. epiphysis-end of bone

3. metaphysis-where the shaft and epiphysis meet (epiphyseal plate or growth area of bone is present here)

4. articular cartilage-hyaline cartilage found at the articulating surface (where a joint forms)

5. periosteum-fibrous covering over the outside of bone except where the articular cartilage is located, assists in bone formation and repair

6. endosteum-fibrous covering lining the marrow cavity, contains bone forming cells

7. compact bone-tightly packed bone, protects spongy bone

8. spongy bone-found in epiphysis of long bones and most areas of short, flat, and irregular bone, is filled with large spaces to help reduce bone’s weight, contains red marrow, contains bony plates called trabecula, covered by compact bone

9. medullary cavity-marrow cavity filled with yellow marrow 

C. Microscopic Structure of compact bone

1. Compact bone forms cylinder shaped osteons (haversian system) that look like the growth rings of trees.

2. The center is called the central canal or haversian canal and is there for blood vessels and nerve fibers to nourish bone cells (osteoblasts are immature, osteocytes are mature, osteoclasts are like phagocytes that break down bone)

3. Volkmans canals interconnect these central canals

4. lacunae are spaces that contain the bone cells

5. lamellae is the background matrix that is secreted by the osteoblasts

6. canaliculi are small canals that connect the lacunae with blood supply

D. Microscopic structure of spongy bone

1. bone cells do not aggregate around central canals but lie in trabeculae 

II. Bone Development and Growth (Table 7.1)

A. Intramembranous bone- (broad, flat, bones of the skull)

1. during osteogenesis (bone development) membrane like layers of connective tissue appear

2. osteoblasts deposit bony matrix around themselves, forming spongy bone in all directions

3. once osteoblasts become surrounded by matrix, and form osteocytes

4. canaliculi form, osteoblasts form a layer of compact bone over the spongy bone, and periosteum develops from cells of the connective tissue that form on the outside of the bone

5. process described above is called intramembranous ossification (see table 7.1 for major steps in bone development)

B. Endochondral ossification

1. forms from a hyaline cartilage template by endochondral ossification

2. cartilage cells break down and blood vessels penetrate

3. bone cells enter and begin to form spongy bone in places where the cartilage has decomposed

4. see figure 7.8 in 10th ed. (major stages of development of endochondral bone)

5. eventually the only cartilage remaining is in the growth plate also known as the epiphyseal plate.

C. Growth at the epiphyseal plate

1. epiphyseal plate has 4 layers

2. first layer is closets to the end of the epiphysis has resting cells

3. second layer contains young cells actively going through mitosis

4. third layer contains older cells pushed away from the mitotic area, osteoblasts secrete calcium salts causing death of the cartilage, begins turning it into bone

5. fourth layer is thin, composed of dead, calcified cells

6. osteoclasts break down this calcified cartilage and allow the osteoblasts to build bone

7. as bone thickens due to depositing bone on the outside of the bone, osteoclasts erode bone from the inside, enlarging the medullary cavity so bone doesn’t get too dense or heavy

8. See table 7.2 (ossification time table)

D. Homeostasis of Bone Tissue

1. bone is remodeled continuously by osteoblasts and osteoclasts

2. calcium is stored and released regularly

3. nutrition, sunlight, hormones, physical exercise all help to keep bones healthy

4. Vitamin D deficiency leads to rickets in children or osteomalacia in adults

5. vitamin A is necessary for osteoblasts and osteoclasts activity

6. Vitamin C is necessary for collagen synthesis

7. Hormones include thyroid hormones and growth hormone from the pituitary

8. Lack of pituitary growth hormone causes dwarfism, too much causes gigantism, too much in adult causes acromegaly

9. Parathryoid hormone and calcitonin from thyroid work together to keep bone breakdown/reabsorption in homeostasis.

10. If a person has a high blood calcium, the calcitonin is secreted, stimulating osteoblasts to build bone

11. If a person has low blood calcium, the parathyroid hormone (PTH) is secreted, stimulating osteoclasts to break down bone

III. Bone Function:

A. Support and Protection

B. Body Movement-used as levers

C. A lever has 4 basic parts

1. rigid bar or rod (bone)

2. pivot or fulcrum on which the bar turns

3. resistance-the weight of the object

4. effort-the force that overcomes the resistance

D. There are 3 types of levers

1. first class levers-have the fulcrum (pivot) at the middle, the  resistance at one end, and the effort at the other end 

   -acronym is RFE

    -example is the head on the neck

2. second class lever-occur in this order:  fulcrum, resistance, effort (force) 

-acronym is: FRE

-example is going up on your toes

3. third class-most common in body

-occur in this order:  resistance, effort (force), fulcrum 

-acronym is REF

-example-biceps contracts to bend arm

IV. Blood cell formation

a. called hematopoiesis or hemopoiesis

b. blood cells are manufactured in the liver and spleen in fetus, then later the red marrow

c. in adults red marrow is found in spongy bone of skull, ribs, sternum, clavicles, vertebrae, pelvis

V. Inorganic Salt storage

1. bone is made up of calcium phosphate and calcium carbonate crystals called hydroxyapatite which makes up around 70% of the total bone 

2. if calcium is low in the blood, the osteoclasts break down bone to release calcium into the blood (caused by PTH)

3. if calcium in blood is too high, the calcitonin will cause an increase in osteoblasts activity and build more bone, putting the calcium into storage

4. See the clinical box on osteoporosis

VI. Fracture and Fracture repair: read Clinical Application 7.1

1. open fracture (compound)-bone breaks the skin

2. closed fracture (simple)-bone doesn’t break the skin

3. greenstick fracture-fracture is incomplete, occurs in children

4. fissured fracture-incomplete longitudinal fracture

5. comminuted fracture-bone fragments

6. transverse fracture-breaks at right angles to the axis of the bone

7. oblique fracture-breaks at other than a right angle

8. spiral fracture-bone twists

9. impacted fracture-bone ends are forced together

10.  Potts fracture-break in ankle, both bones (tibia and fibula)

11. Colles fracture-break in distal end of radius (wrist)

Chapter 7 notes part II
* Note:  You will be studying these in lab extensively.

** Axial Skeleton and Markings to learn

-you have two divisions: Axial and Appendicular and a total of 206 bones. Be sure to know which bones are in which division (table 7.3)
I. Skull (22 bones)

A. Cranium-8 bones-know the features associated with each of these
1. frontal-one bone

2. parietal –two bones

3. occipital –one bone

4. temporal bones-two bones

5. sphenoid bone-one bone

6. ethmoid bones-one bone

7. Know these sutures and what bones are separated by them:  sagittal, coronal, lamboidal, squamosal

8. What is a wormian or sutural bone? (an extra bone created by a splitting of the suture)
B. Facial bones-14

1. maxillary bones (2)

2. palatine bones (2)

3. zygomatic bones (2)

4. lacrimal bones (2)

5. nasal bones (2)

6. vomer bone (1)

7. inferior nasal conchae (2)

8. mandible- (1) (only moveable bone of face)
*know these specific structures, where they go and what they are for: (table 7.7 and 7.8 will help)
 -external occipital protuberance

--occipital condyles

--jugular foramen

--carotid canal

--mastoid process

--foramen lacerum

--foramen rotundum

--foramen spinosum

--foramen ovale

--foramen magnum

--internal acoustic meatus

--external acoustic meatus

--sella turcica

--crista galli

--cribiform plate

                                   --optic foramen (canal)
                                  -- lacrimal canal (foramen)

--mental foramen

--mandibular condyle

--styloid process

--alveoli (alveolar plate)
--hypoglossal canal

--incisive fossa

--supraorbital foramen

--superior orbital fissure

--inferior orbital fissure

--infraorbital fissure

-- mental foramen

--mandibular foramen

 --zygomatic arch (what two bones form it?)

--which bones of the face are the smallest?

--which bones form the temporomandibular joint?

 C. Sinuses (paranasal)-what are sinuses for?

1. sphenoid

2. ethmoid

3. frontal

4. maxillary

D. Infantile skull

-fontanels-what are the fontanels in a fetus/infant for?

-fontanels are named:

-anterior, posterior, anterolateral, posterolateral 

-what are the names of the 4 major fontanels and where are they located?

-metopic suture found on the frontal bone in developing fetus, occasionally still there after birth

    2.  Hyoid bone (what is the  function of this bone?)

 3.Vertebral column

General characteristics found on all types

  -intervertebral discs

  -body


 - vertebral arch

           - pedicles

           - laminae

           -verebral foramen

           -intervertebral foramen


 -transverse process


 -spinous process (you feel this when you rub your finger down your backbone)


 -superior articulating process


 -inferior articulating process

a. cervical region (7 bones)-have two transverse foramina not found in other types of vertebrae

1. atlas (1st cervical vertebrae)

-anterior arch

-posterior arch

lateral masses

2.  axis (2nd cervical vertebrae

-dens (odontoid process)

3.  7th cervical vertebrae has a vertebrae prominens

b. Thoracic vertebrae (ribs attach to these) 12 bones

          -have facets for ribs to attach

c. Lumbar vertebrae (5 bones)

     -are the largest

d. Sacrum (5 fused bones)

-transverse lines

-pelvic foramina (sacral foramina)

-medial sacral crest

-lateral sacral crest

-dorsal foramina (sacral foramina)

-sacral canal

-sacral hiatus

-sacral promontory

-articular surface

e.  coccyx (4 fused bones)

         -tail bone

4.   Thorax (thoracic cage)
         Consists of Sternum and ribs
-sternum is divided into                                   manubrium, body, xiphoid process (landmark for CPR)

  -locate the jugular (suprasternal) notch                           

  -locate the clavicular notches

5.   Ribs

       -12 sets

       -divided into true ribs (7) and false ribs (5)

       -some are floating ribs (which ones?)

-do males have less ribs than females?

6. Curvature of the spine.

 When a fetus is developing it has a primary curve in the spinal cord.  This consists of the thoracic and sacral bones.  After birth the infant develops a secondary curve. This consists of the cervical (comes from holding up head) and the lumbar (comes from bowing your back to balance when you learn to walk).

-look up the definitions for scoliosis, lordosis, and kyphosis.

I.  Appendicular skeleton
A. upper extremities (64 bones)

1. pectoral girdle or shoulder girdle-attach bones of upper extremity to the axial skeleton (2 bones)

a. clavicle (collar bone)-most commonly broken bone in the body

-double curvature

-medial end is sternal extremity

-lateral end is flat and is called acromial extremity

b. scapula (shoulder bone)-has 15 muscles attached to it.

-glenoid cavity articulates with the humerus

-includes:  spine, body, acromion, medial border, lateral border, inferior angle, superior angle, scapular notch, coracoid process, suraspinous and infraspinous fossa, subscapular fossa

2. humerus (longest bone of arm)

a. proximal end-head, neck, greater and lesser tubercle, intertubercular groove, surgical neck (fractures easily), body, deltoid tuberosity (attachment for deltoid muscle)

b. distal end-capitulum (articulates with head of radius)

-radial fossa-receives head of radius when arm is flexed

-trochlea-articulates with ulna

-coronoid fossa-depression receives part of ulna when forearm is flexed

-olecranon fossa-depression receives the olecranon process of the ulna when forearm is extended

-medial epicondyle

-lateral epicondyle

3. ulna-(on pinkie side)

a. proximal end

-olecranon process-prominence of your elbow

-coronoid process-receives trochlea along with olecranon

-trochlear notch-trochlea of humerus fits here

-radial notch-receives head of radius

b. distal end

-head

-styloid process

4. Radius-Colles fracture occurs at distal end of this bone

a. proximal end

-head

-radial tuberosity-point of attachment for the biceps muscle

b. distal end

-styloid process

-ulnar notch-articulates with the distal end of the ulna

5. Carpals (wrist bones)

-8 bones

-united by ligaments

6. metacarpals (palm)

7. phalanges-14 bones

-each finger has 3 bones

-each thumb has 2 bones

B. Pelvic Girdle 

1. Coxal bones (hip)

-strong and supportive

-pelvic bones divide into greater and lesser pelvis

-pelvimetry is measurement of the size of the pelvis

                          -divides into illium, ischium, pubis

2. ilium

-largest 

-illiac crest is landmark (when you put your hands on your hips this is what you feel)

-anterior iliac spine and posterior iliac spine are important for muscles of the abdominal wall to attach to

-greater sciatic notch (blood vessels and nerves pass here)

-iliac fossa (attachment of iliac muscle)

-sacroiliac joint is where ilium articulates with sacrum

3. ischium

-contains ischial spine (used to determine pelvic size), lesser sciatic notch, ischial tuberosity, and obturator foramen (largest foramen in skeleton)

4. pubis

-contains superior ramus (branch), inferior ramus, body, symphysis pubis (joint between the coxal bones composed of fibrocartilage)

-acetabulum is fossa formed by ilium, ischium, and pubis and articulates with head of femur

-note:  the symphysis pubis joint is affected by hormones during pregnancy and will ‘stretch’ to allow the birth of a baby.

C. Femur:

1. called the thigh bone

2. longest, heaviest, and strongest bone in the entire body

3. proximal end:  head, neck (broken in ‘broken hip’), fovea capitis, body, greater trochanter, lesser trochanter, 

4. linea aspera

5. distal end:  medial and lateral condyles, patellar surface, medial and lateral epicondyles, intercondylar fossa

D. Patella-knee bone

E. Tibia (shin bone)

1. proximal end:  medial and lateral condyles, intercondylar eminence, tibial tuberosity, anterior crest (shin)

2. distal end:  medial malleous (medial ankle), fibular notch

F. Fibula-non-weight bearing bone

1. proximal-head

2. distal-lateral malleolus-(lateral ankle)

G. Foot

1. tarsals- (7) know the talus (ankle) and the calcaneous (heel), also the others including the navicular, the cuboid, and 3 cuneiforms

2. metatarsus-numbered 1-5 beginning medially

3. phalanges:   14 toes

a.  You have 3 toes bones in each toe except the big toe.  It has 2 in each.

4. arches: longitudinal and transverse

5. We already covered some of the fractures; They are all listed in your text.

6. Note also the repair process and the developmental disorders.

Go here for someone else’s notes on the skeleton:

http://www.botany.uwc.ac.za/sci_ed/grade10/manphys/appendicular.htm
