Chapter 6

The Skeletal System

Great web site for bone identification:
http://www.getbodysmart.com/ap/skeletalsystem/skeleton/menu/animation.html
http://www.gen.umn.edu/faculty_staff/jensen/1135/webanatomy/wa_skeleton/bones_other/default.htm
Bone Anatomy site: 

http://lamar.colostate.edu/~gnelson/skel2.html
Animations site: 

· http://science.nhmccd.edu/biol/ap1int.htm#bonejoint
Functions of the Skeletal System

· 1.  Bone is the most rigid component of the skeletal system.
·                  -Support

·                  -Protection

·                  -Lever system

·                  -Mineral Storage

·                  -Blood cell formation

· 2.  Cartilage is somewhat rigid but more flexible than bone.
·                  -Model for bone growth

·                  -Smooth joint surfaces

·                  -Support

· 3.  Tendons (muscles to bones) and ligaments (bones to bones) form attachments.

Connective Tissue

· Cartilage is composed of cartilage cells (chondrocytes) located in spaces called lacunae within a matrix

· Bone consists of living cells and a mineralized matrix.  Bone cells (osteocytes), which receive nutrients and eliminate wastes) are found in lacunae
· Compact bone tissue consists of osteons, which consist of osteocytes in lamellae surrounding central canals.
· Cancellous bone (spongy bone) consists of trabeculae without central canals.

General features of a bone:
· Long bones are longer than they are wide (upper and lower limbs)
· Short bones are as broad as they are long (wrists, ankle)

· Flat bones have a flattened shape (skull bones, scapulae)

· Irregular bones are none of the above (vertebrae, facial bones)

· Long bones have a diaphysis with a medullary cavity, epiphysis which is covered by articular cartilage, and epiphyseal (growth) plates
Compact Bone:
· Forms the diaphysis of long bones and the thinner surface of all the other bones

· Central canal- small canal containing blood vessles, nerves, & loose connective tissue

· Osteon- a single central canal with osteocytes surrounding it  

· Osteocytes- receive nutrients and get rid of wastes through canals in the compact bone

Cancellous or Spongy Bone

· Located in the epiphyses of long bones

· Forms the center of all other bones.
· Trabeculae- delicate interconnecting rods or plates of bone

· Gives strength to the bone without adding weight.

· Spaces between the trabeculae – filled with marrow


       Table 6.2: you must know all the anatomical terms in table 6.2


Bone Ossification

· Ossification is the formation of bone by osteoblasts
· Intramembranous (occurs within connective tissue membranes) or endochondral (occurs within cartilage)

· Ossification centers- where the trabeculae starts to form

· Primary ossification centers- center of the diaphysis where the bone first begins to appear. 

· Osteoclasts- removes classified cartilage matrix

· Osteoblasts- function in the formation, repair, and remodling of bone.

Bone Ossification

Bone Development and Growth

· Bone growth occurs by apposition (new bone lamellae forms onto existing bone).  

· Bone elongation occurs at the epiphyseal plate.

· In bone remodeling, osteoclasts remove existing bone and osteoblasts deposit new bone.

· To repair bone, cells move into the damaged area and form a callus, which is replaced by bone.

Order of Bone Repair

· Ends of the broken bone die; hemorrhaging at the site of the fracture; blood clot forms

· A callus of woven bone & cartilage forms in the fracture gap

· Callus is changed to lamellar or compact bone; osteoblasts form new bone & osteoclasts remove dead bone

· Eventually all dead bone & callus are replaced by bone

How Many Bones Are in the Body?
206
The Human Skeleton: understand the structure and function of all the bones in the human skeleton.
Label the parts of a skeleton: see text.
Axial Skeleton

· -Includes the skull, vertebral column, and thoracic cage.

· -The skull has 28 bones: 8 cranial, 14 facial, and 6 auditory.

· -The vertebral column contains 7 cervical, 12 thoracic, and 5 lumbar vertebrae, plus 1 sacral and 1 coccygeal bone.

· -The thoracic cage consists of thoracic vertebrae, ribs, and sternum.

· -There are 12 pairs of ribs: 7 true and 5 false (2 of which are floating ribs).

· -The sternum consists of the manubrium, body, and xiphoid process.

The Skull

· Bones are divided into 2 groups

· Cranial Vault- protects the brain

· Facial bones- form the structure of the face

· Hyoid bone- serves as an attachment for important neck and tongue muscles

· Attached to the skull, but it is not part of it
Vertebral Column

· Central axis of the skeleton, extending from the base of the skull to slightly past the pelvis

· Vertebral column has 4 major curves

· Cervical and lumbar regions curves anteriorly 

· Thoracic and Sacral regions curve posteriorly

· Five major Functions

· Supports weight of the head and trunk

· Protects the spinal cord

· Allows spinal nerves to exit the spinal cord

· A site for muscle attachment

· Permits movement of the head and trunk

· Each vertebra consists of a body, arch and processes: you must know the structure of a typical vertebra, difference between a cervical, thoracic, and a lumbar vertebra.

·  You should be able to identify atlas and axis based on their unique features 
Name and Label the diagrams of:
The Atlas C1
The Axis C2
Cervical vertebra

Thoracic vertebra

Lumbar vertebra

Sacrum: fused 5 bones
The Thoracic Cage

· Also known as the rib cage

· Protects the vital organs and prevents the collapse of the thorax during respiration

· Consists of 

· Ribs- 12 pairs (divided into true, false and floating ribs

· RIBS

· 12 pairs of ribs

· 7 pairs are true ribs (attach directly to the sternum by costal cartilages)

· 5 pairs are false ribs (3 pairs attach by common cartilage, bottom 2 pairs are floating ribs - don’t attach to the sternum at all)

· STERNUM

· divided into 3 parts: the manubrium, the body, and the xiphoid process

Appendicular Skeleton

· -Consists of the bones of the upper and lower limbs and their girdles

Appendicular Skeleton
· Consists of the bones of the upper and lower limbs and the girdles which attach the limbs to the axial skeleton

· Pectoral Girdle

· consists of 2 clavicles (collarbones) and 2 scapula (shoulderblades)

· attaches upper limbs to the axial skeleton

Upper Limb

· includes- bones of the arm, forearm, wrist, and hand

· Upper Limbs

· consists of 60 bones and is specialized for mobility

· Arm: humerus (2) is longest bone of upper limb

· Forearm: radius(2) located on lateral side of forearm and attaches to the thumb, ulna(2) located on medial side of forearm and attaches to the little finger

· Hand: carpal (16) are the wrists, metacarpals(10) are the palms, phalanges(28) are the bones of the fingers

· each finger except the thumb has 3 phalanges: distal, middle, and proximal

Pectoral Girdle

· Pectoral or shoulder, girdle- (4 bones)- 2 scapulae and 2 clavicles, which attach to the upper limb to the body

· Scapula, or shoulder blade - flat, triangular bone with 3 large fosse, where muscles extend to the arm, where they are attached 
· Glenoid fossa-head of the humerous connects to the scapula.

· Spin- a ridge that runs across the posterior surface of the scapula

· Acromion process- a projection that extends from the scapular spine to the scapula at the acromion process.

· Coracoid Process- curves below the clavicle and provides attachment for the arm and chest muscles.


Upper Limb- Arm

· contains the humerus bone

· Parts of the bone- 

· Head- Proximal end of the humerus, smooth and round. Attaches to the scapula at the glenoid fossa

· Greater tubercle and Lesser tubercle - lateral to the head are 2 tubercles

· Holds the humerus to the scapula

· Deltoid tuberosity- where the deltoid muscle attaches- on the lateral surface.

·  Epicondyles- lateral to the condyles, provide attachment sites for forearm muscles.
Upper Limb- Forearm

· has 2 bones

· Ulna- on medial side of the forearm

· Radius- on the lateral (thumb) side

· -Semilunar notch- at the proxiamal end of the ulna- fits tightly over the end of the humerus, forming most of the elbow joint.

· Olecranon process- Proximal to the semilunar notch- and extention of the ulna

·  the point of the elbow
· Coronoid process- distal to the semilunar notch

·  -helps comlete the "grip" of the ulna on the distal end of the humerus.

· Styloid process- located on medial side. 

· Radial tuberosity- distal to the radial head- one of the arm muscles attaches.

Upper Limb- Wrist and Hand

· Wrist 

· A short region between the forearm and the hand and is composed of

· 8 carpal bones.

· 2 rows

·  Proximal

· Scaphoid, Lunate, Triquetrum, and Pisiform

· Distal

· Trapezium, Trapezoid, Capitate, Hamete

· Hand

· Metacarpals-

· attached to the carpal bones and form the framework of the hand.

·  aligned with the 5 Digits: the thumb and finger

· numbered 1 to 5, from the thumb to the pinky finger. 

· Phalanges

· each finger, except the thumb, has 3 phalanges.


Lower Limb

· -includes the bones of the thigh, leg, ankle, and foot.


Pelvic Girdle

· Pelvic girdle or pelvis- place where the lower limbs attach to the body

· is a ring of bones formed by the sacrum and 2 coxae.

· Coxae- formed by 3 bones fused to one another to form a single bone

· Ilium- the most superior

· ischium- inferior and posterior

· pubis- inferior and anterior
iliac crest-  is along the superior margin of each ilium
anterior superior iliac spine-  located at the antiror end of the iliac crest.

· pubic symphysis- coxae join eachother anteriorly and join the sacrum posterioryly at the sacroiliac joint.

· acetabulum-the socket of the hip joint.

· obturator foramen- the large hole in the coxa that is closed off by muscles and other structures.



Differences in the Male and Female Pelvis


· male pelvis- usually larger and more massive

· female pelvis- tends to be broader and the inlet and outlet of the pelvis, is larger than males.

· pelvic inlet- formed by the pelvic brim and the sacral promontory.

· pelvic outlet- bounded by the ischial spines, pubic smphysis, and the coccyx.


Male Pelvic Girdle and Female pelvic Girdle: see text
Lower Limb- Thigh

· Femur- single bone

· longest bone in the lower limb.

· head of the femur articulates with the acetabulum of the coxa and the condyles

· condyles- distal end of the femur, articulate withthe tibia

· epicondyles- located medial and lateral to the condyles, provide points of

· muscle attachment.

·  trochanters- points of muscle attachment.

· Patella- or kneecap- located within the major tendon of the anterior thigh muscles and allows the tndon to turn the corner over the knee.


Lower Limb- Leg

· The region between the knee and the ankle.
Contains 2 bones

· - tibia- larger bone of the 2 and supports most of the weight in the leg.

· - fibula- smaller than the tibia

·  Condyles- rounded condyles of the femur rest on these flat condyles.  

· are on the proximal end of the tibia

· Tibial tuberosity- where the muscles of the anterior thigh attach.

· is distal to the condyles of the tibia, on its anterior surface.

How is a femur different from a humerus?
Lower Limb- Ankle and Foot

· 7 tarsal bones

·  talus, calcaneus, cuboid, navicular, medial, intermediate, and the lateral cuneiforms.

· talus- articulates with the tibia and fibula to form the ankle joint the calcaneus, which forms the heel.

· Foot

·  Metatarsals and phalanges

· arranged and numbered a lot like the hands.

· Arches

· formed by the positions of the tarsals and the metatarsals, and held in 
 place by ligaments.

Articulations

· Articulation or a joint

· a place where 2 bones come together

· joints may give limited movement or give no movement

· Classifying joints

·  Synarthrosis- nonmoveable joint

· Amphiarthrosis- slightly moveable joint

· Diarthrosis- freely moveable joint


· Structural Classification-

· Fiberous Joints - two bones connected by fiberous tissue with little or no movement 

Joints

· Sutures - joints of the scull
Fontanel - sutures of infants  (aka soft spots)

· Syndesmoses - joints that are separated slightly and held together by ligaments  (distal joint between the ulna and radius)

· Gomphoses - joints with pegs fitted into sockets and held together by ligaments  (teeth)

· Cartilaginous Joints - unite two bones with cartilage with slight range of movement

· fibrocartilage reinforces collagen fibers in joints where there is more stress  (intervertebral discs)
· Synovial Joints - Contains a cavity surrounding the ends of the bones filled with synovial fluid and has a high range of mobility.

· The ends of the bones are covered by articular cartilage and the joint cavity is filled with synovial fluid and covered by a joint capsule.

· The synovial membrane lines the joint cavity and produces synovial fluid which is composed of polysaccharides, proteins, fat, and cells to lubricate the joints.

· Synovial membranes can extend to form a bursa, or a pocket or sac that protects friction where tendons cross a bone, or a tendon sheath that protects tendons associated with the joint.

· Types of Synovial Joints - 

· Plane or Gliding Joints - where two flat surfaces glide over each other

·  joints of the articular facets between vertebrae

· Saddle Joints - where two saddle shaped articulating surfaced meet at a right angle to allow movement in two planes.

· The joint between the metecarpal and proximal phalanx of the thumb

· Hinge Joint - where the convex cylinder of one bone is applied to a corresponding concavity of the other to allow movement in one plane.

· Elbows, knees, and fingers

· Pivot Joints - where acylindrical bony process rotates in a ring made of bone and ligament to allow rotation in a single axis.

· The joint between the axis and atlas in the thoacic spinal column and the joint at the proximal end of the ulna and radius.

· Ball and Sockes Joints - where a ball at the end of one bone fits into a socket of another to allow for a wide range of motion.

· The joints at the shoulders and hips

· Ellipsoid or condyloid Joints - elongated ball and socket joints that have a hinge motion in two plans because of their shape.

· The joint between the occipital condyles and the atlas or between the metacarpals and phalanges

What is a sprain?

· A stretch and/or tear of a ligament, the fibrous band of connective tissue that joins the end of one bone with another. Ligaments stabilize and support the body's joints

· Example:
ligaments in the knee connect the upper leg with the lower leg, enabling people to walk and run. 
What is a strain?
· A twist, pull and/or tear of a muscle and/or tendon

· Tendons are fibrous cords of tissue that attach muscles to bone
What is a stress fracture?

· A stress fracture is an overuse injury. It occurs when muscles become fatigued and are unable to absorb added shock. Eventually, the fatigued muscle transfers the overload of stress to the bone causing a tiny crack called a stress fracture. 
Types of Movement:
· Flexion - moves a part of the body in the anterior or ventral direction.

· Extension- moves a part in a posterior or dorsal direction
       -exception- the knee

· Abduction- movement away from the midline

· Adduction- movement toward the midline
Pronation- rotation of the forearm so that the palm is down

· Supination- rotation fo the forearm so that the palm faces up.

· Eversion- turning the foot so that the plantar (bottom of the foot) surface faces laterally.

· Inversion- turning the foot so that the plantar surface faces medially.

· Protraction- a movement in which a structure glides anteriorly
· Retraction- the structure glides posteriorly.

· Elevation- movement of a structure in a superior direction.

· Depression- movement of a structure in an inferior direction.

· Excursion- movement of a structure to one side or the other.

· Opposition- movement unique to he thumb and pinky finger.

· Reposition- returns the digits to the anatomical position.

· Circumduction- occurs at freely movable joints (shoulder)
