Anatomy   Chp 5 Notes 
(Skeletal System)

I.  BONES:  An Overview

A. Functions of Bones:

1. Support:  internal framework that supports and anchors all soft tissue of the body

2. Protection:  protect soft body organs (skull)

3. Movement:  attach to skeletal muscle form movement

4. Storage:  Fat is stored in internal cavities, and bone itself is a storehouse for minerals (Ca)

5. Blood Cell Formation:  Hematopoiesis occurs in the marrow cavities of certain bones

B. Classification of Bone

1. There are 206 bones in the adult skeleton

2. There are 2 basic types of  bone tissue

i. Compact Bone:  very dense

ii. Spongy Bone:  many open spaces

3. Bones are classified according to shape in 4 groups

i. Long Bones:  typically longer than they are wide

a. Examples:  Limbs

ii. Short Bones:  cube-shaped and contain mostly spongy bone

a.  Examples:  wrist and ankle bones

b. Sesamoid Bones:  Form within tendons (Patella)

iii. Flat Bones:  thin, flattened, and usually curved

a.  Examples:  Skull, ribs, breastbone

iv. Irregular Bones:  don’t fit another group

a.  Example:  vertebrate and hip bones

C. Structure of a Long Bone

1. Gross Anatomy (Figure 5.2, page 133)

a.  Diaphysis:  shaft, compact bone

b. Periosteum:  protective outer covering of  fibrous connective tissue

c. Epiphyses:  ends of long bones

i. 
 thin layer of compact bone enclosing an area of spongy bone

ii. Has an outer covering of articular cartilage instead of periosteum

iii. This provides a smooth slippery surface for articulation

iv. Epiphyseal Plate:  a flat plate of hyaline cartilage the is the growth point for length in a bone.

v. Epiphysial Line:  Sometime when puberty is reached, the plate becomes inactive when growth stops

vi. Medullary Cavity:  storage area in shaft of diaphysis that contains yellow marrow (Adipose)

1. Contains red marrow in infants

2. Red marrow only found in spongy bone of adults

vii.  Bone Markings:  Know Table 5.1 page 134



2.  Microscopic Anatomy




a.  Osteocytes:  mature bone cells

b. Lacunae:  cavities in bone matrix containing osteocytes

c. Lamellae:  circles around the central Haversian canals which contain the Lacunae

d. Osteon (Haversian System):  consists of the central canal and rings

e. Central canals run lengthwise through the matrix and contain blood vessels and nerves

f. Canaliculi:  smaller canals extending from the central canal to supply the Osteocytes with nutrients

g. Volkmann’s Canals: run into compact bone at right angles to the shaft

D. Bone Formation, Growth and Remodeling

1. In embryos, the skeleton is primarily hyaline cartilage, but is soon replaced by bone.

2. Most bones develop using hyaline cartilage as a model

3. Ossification:  “bone formation” involves 2 major phases

a.  the hyaline cartilage model is covered with bone matrix

1. this is carried out by Osteoblasts (bone forming cells)

b. the enclosed hyaline cartilage is digested away and replaced by bone

1. the medullary cavity is formed at this time as well

4. By birth most of the cartilage has been converted to bone with 2 exceptions

a.  Articular Cartilage:  covering the ends of bones for friction reduction at joints

b. Epiphyseal Plate: provide for longitudinal growth of long bones during childhood  (page 136)

5. Appositional Growth:  widening of bones

a.  Occurs by osteoblasts adding new bone to the exterior and osteoclasts remove bone from the interior widening the medullary cavity

6. Bone growth is controlled by growth hormones and by sex hormones during puberty

a.  usually ends during adolescence when the epiphyseal plate is       converted to all bone

7. Bones are remodeled continually in response to  2 factors

a.  calcium levels in the blood

1. When calcium levels drop bone is broken down by osteoclast to release calcium stored there

2.  When calcium levels are high, it is replaced in the bone

b. the pull of gravity and muscles on the skeleton

8. Bone Remodeling is essential to keep bones in proper proportions

a.  Osteoblasts lay down new matrix and become trapped inside and become osteocytes

b. Increased stress on bones by gravity caused osteblasts to become active and increases bone size

c. bedridden individuals tend to lose bone mass as osteoclasts remove bone from a lack of stress

E. BONE FRACTURES

1. Go over then have students take their own notes

II.  Axial Skeleton


A.  Skull



1.  composed of the cranium bones and the facial bones

a. all bones in the skull are joined by “sutures”  fused immovable joints

b. Mandible is the only bone that moves

2. Cranium:  composed of 8 large flat bones

a.  Frontal Bone:  forehead and upper eyejoints

b. Parietal Bones:  pair of bones that form the superior and lateral walls of the cranium

1.Sagittal Suture:  parietal bones meet at top

2.  Coronal suture:  parietal to frontal bones

c. Temporal Bones:  inferior to parietal bones

1.  Squamous Sutures:  temporal to parietal

2.  External Auditory meatus:  canal to ear

3.  Styloid Process:  neck muscle attachment

4.  Zygomatic Process:  bridge of bone forming your cheek

5. Mastoid Process:  attachment for neck muscles and contains the mastoid sinuses (open spaces)

d.  Occipital Bone:  most posterior of the cranium

1. lambdoid Suture:  Occipital to parietal

2.  Foramen magnum:  large opening for spinal cord

3.  Occipital Condyles:  articulation point for 1st vertebrate

e. Sphenoid Bone:  butterfly shaped bone that forms the floor of the cranium, back of eye orbits

1.  Optic canal:  optic nerve

2.  Superior Orbital fissure:  cranial nerves for eye movements

f. Ethmoid Bone:  odd shaped bone anterior to sphenoid

1.  forms roof of nasal cavity and part of orbits

2.  crista galli:  brain covering attaches

3.  Superior and Middle Nasal Conchae:  extensions  that form walls of nasal cavity 

3. Facial Bones

a.  14 bones compose the face, 12 are paired

c. Maxillae:  2 bones that fuse to form the upper jaw

1. Alveolar margin:  hold upper teeth

2. Palatine Processes:  form anterior part of hard palate

3. Paranasal Sinuses:  all the sinuses of the facial bones

a. Help lighten skull and amplify sound

b. lined with mucus membranes and drain to nasal cavity

c. Sinusitis:  sinus infection

d.  Palatine Bones:  2 bones that lie posterior to the palatine process

1. form posterior part of hard palate

2. Cleft Palate:  failure of these to form

d. Zygomatic Bones:  2 cheekbones that also form the orbits

e. Lacrimal Bones:  2 fingernail size bones forming part of the orbits

1. have a grove that is a passageway for tears

f. Nasal Bones:  2 small rectangular bones forming the bridge of the nose

g. Vomer Bone:  single bone on midline of nasal cavity

h. Inferior Nasal Conchae:  2 thin bones in nasal cavity

i. Mandible:  lower jaw, largest strongest bone in skull

1. articulates with temporal bones

2. alveolar margin:  holds lower teeth

4.  Hyoid Bone:  neck, only bone in body that does not articulate with any other bones

a. movable base for tongue and attachment for neck muscles

5.  Fetal Skull:  large in comparison to rest of the body

a. Fontanels:  fibrous membranes connecting the fetal cranial bones

b. they allow for compression during birth and brain growth after birth

c. fuse to bone about 24 months

B.  Vertebral Column (Spine)


1.  Serves as axial support of body, and transfers weight to the pelvis


2.  Formed by 26 irregular bones supported by ligaments


3.  Spinal cord runs through middle


4.  The column is broken down into 3 regions

a. 7 Cervical vertebrate 

b. 12 Thoracic Vertebrate

c. 5 Lumbar Vertebrate

4. Intervertebral Discs:  pads of flexible cartilage the separate the vertebrate

a.  cushion and absorb shocks and add to flexibility of the spine

5. Spinal Curvatures:  add to flexibility and prevent shock to the head while walking or running

a.  Primary Curvatures:  Thoracic and Sacral (present at Birth)

b. Secondary Curvatures:  develop as baby begins to raise head

c. abnormal curvatures:  page 150

6. Common features of all Vertebrate

a.  Body or Centrum:  disclike weight-bearing

b. Vertebral Arch:  formed from the laminae and pedicles

c. Vertebral Foramen:  canal-spinal cord

d. Transverse processes:  2 lateral projections from the vertebral arch

e. Spinous process:  single projection from center of arch

f. Superior and inferior articular processes:  allow vertebrate to form joints with adjacent vertebrate

7. Cervical Vertebrate

a.  C1 to C7
b. Atlas:  1st vertebrate, has no body, contains large depressions that articulate with the occipital condyles (nod yes)

c. Axis:  2nd vertebrate, acts as a pivot for the rotation of the atlas (nod no)

d. Cervical vertebrate are the smallest and lightest, they also contain “transverse foramen” for vertebral arteries to pass, no other vertebrate have these

8. Thoracic Vertebrate

a.  T1 to T12
b. Larger than Cervical and contain “Costal Facet” to articulate with ribs

9. Lumbar Vertebrate

a.  L1 to L5
b. Large bodies to absorb stress of entire column

10. Sacrum

a.  fusion of 5 vertebrate

b. articulates with L5 and the connects to the coccyx

c. Alae:  articulate with hip bones forming sacroiliac joint

d. Sacral Canal:  continuation of vertebral canal into sacrum

e. Sacral hiatus:  opening that terminates the canal

11. Coccyx

a.  formed from fusion of 3 to 5 tiny vertebrate

b. Human tailbone:  remnant of tail in other vertebrates

C.  Bony Thorax


1.  Composed of the Sternum, ribs and thoracic vertebrate (Thoracic Cage)


2.  Sternum:  composed of 3 bones fused together



a.  Manubrium, Body, Xiphoid process

b. Jugular Notch:  concave upper border of manubrium

c. Sternal Angle:  attachment point of Manubrium and Body

d. Xiphisternal Joint:  attachment point of Body and Xiphoid process

3.  Ribs:  12 pair


a.  all articulate with the vertebral column 

b. True Ribs: Top 7 attach directly to the sternum via costal cartilage

c. False Ribs:  next 5 that don’t attach directly, some indirectly via costal cartilage, the last 2 are floating ribs

II.  Appendicular Skeleton


A.  Pectoral or Shoulder Girdle



1.  Consists of 2 bones, Clavicle and Scapula



2.  Clavicle:  collarbone is a slender double curved bone




a.  attaches to the Manubrium and scapula

b. helps brace the shoulder and prevent dislocation

3.  Scapulae:  triangle shaped shoulder blades


a.  Acromion:  attaches with the clavicle

b. Glenoid Cavity:  socket that receives the humerous

4.  The shoulder girdle is very light and allows very free movement because


a.  the girdle attaches to the skeleton at only one point (Sternum)

b. The loose attachment of the scapula allows it to slide

c. Glenoid cavity is shallow and the shoulder is poorly reinforced by  ligaments

5.  Easily Dislocated


B.  Bones of the Upper Limbs



1.  30 bones form each upper limb



2.  Arm:  single bone (Humerous)



3.  Forearm:  2 bones




a.  Radius:  thumb side

b. Ulna:  opposite bone

c. articulate with each other

4.  Hand:  27 bones

a.  Carpal Bones:  8 bones of the wrist arranged in two irregular    rows of 4

b. Metacarpals:  5 bones of the palm, form the knuckles

c. Phalanges:  3 in each finger except the thumb, only 2

C.  Bones of the Pelvic Girdle


1.  Formed by the two Coxal Bones


2.  Large heavy bones attached securely to the axial skeleton


3.  Deep sockets accept the Femur bone


4.  Bearing weight is the most important function of this girdle


5.  Each Coxal bone is composed of 3 bones fused together



a.  Ilium, Ischium, and pubis


6.  Iliac Crest:  top of ilium, easily felt

7.  Only skeletal structure in the body that differs between men and   women


a.  differences shown on page 158, and listed on page 159

b. Why?

D.  Bones of the Lower Limbs


1.  Thigh:  Femur, heaviest strongest bone in body



a.  Head:  fits into socket of pelvis

b. The lateral and medial condyles articulate with the tibia below

2.  Leg:  Tibia and Fibula


a.  Tibia is the large more medial bone

b. articulates with the femur and fibula

c. Medial Malleolus of Tibia forms inner projection of ankle

d. Lateral Malleolus of Fibula forms outer projection

3.  Foot:  26 bones


a.  Tarsal bones:  7,  

1. calcaneus:  heelbone

b. Metatarsals:  5,  tendons and ligaments form arch of foot

c. Phalanges:  14, same as hand, big toe only 2

III.  JOINTS


A.  

