Skeletal System

A. Functions


1. Structure & support


2. Protection


3. Levers for movement


4. Mineral storage 


5. Blood cell production

B. Classification of Bones


1. By Location



A) Axial skeleton (80 bones)




1) Includes the bones making up the skull, vertebral column, and rib cage



B) Appendicular skeleton (126 bones)




1) Includes the bones of the arms, legs, pectoral girdle, and pelvic girdle 


2. By Shape



A) Long – longer than wide (arms & legs)


B) Short – roughly cube-shaped (carpals & tarsals)


C) Sesamoid (round) bones - develop within a tendon (patella)



D)
Flat – thin, flattened, and usually slightly curved (skull bones) 



E) Wormian – within a skull suture


F) Irregular – fit none of the previous categories (vertebrae & os coxa)

C. Structure


1. Long bone



A) Diaphysis




1) Marrow cavity



B) Epiphyses




1) Epiphyseal line – adult




2) Epiphyseal plate – children 




3) Covered with articular cartilage



C) Outer portion – compact bone tissue



D) Inner portion & Ends – spongy bone tissue



E) Periosteum




1) Outer CT covering




2) Sharpey’s fibers





a) Connect the periosteum to the underlying bone tissue



F) Endosteum




1) Inner CT lining


2. Short, Flat & Irregular bones



A) Periosteum & endosteum are present


B) Contains marrow but has no marrow cavity



C) No epiphyses or diaphysis



D) Resembles a sandwich




1) Diploe – internal spongy bone layer of short, flat, & irregular bones
D. Bone Markings

1. Depressions and openings


A. Fossa – a shallow depression


B. Sinus – a chamber found within a bone


C. Foramen & canals – a rounded passageway for blood vessels and/or nerves


D. Meatus – the opening of a passageway


E. Fissure – an elongated cleft

2. Projections and processes


A. Those that fit into joints


1) Condyle – a smooth rounded process that articulates with another bone



2) Head – the expanded end of an epiphysis, separated from the shaft by a 



   narrower neck



3) Trochlea – a smooth, grooved articular process shaped like a pulley


B. Those to which tendons and ligaments attach


1) Trochanter – a large rough projection



2) Tuberosity – a smaller, rough projection



3) Tubercle – a small, rounded projection



4) Crest – a prominent ridge




5) Spine – a pointed process
E. Bones of the Axial Skeleton


1. Cranial Bones (8)



A) Frontal bone




1) Coronal suture





a) Separates frontal from parietal bones



B) Parietal bones




1) Sagittal suture





a) Separates right and left parietal bones




2) Lambdoid suture





a) Separates parietal bones from occipital bone




3) Squamous suture 





a) Separates parietal bones from temporal bones


C) Temporal bones




1) External acoustic meatus 





a) External opening of auditory canal




2) Internal acoustic meatus 





a) Internal opening of auditory canal





b) Passageway for the facial (VII) and vestibulocochlear (VIII) nerves




3) Stylomastoid foramen 





a) Passageway for the facial (VII) nerve




4) Carotid canal





a) Passageway for carotid artery



5) Jugular foramen





a) Passageway for internal jugular vein, glossopharyngeal (IX), vagus (X), and 




   accessory (XI) nerves




6) Styloid process





a) Attachment point for tongue and neck muscles




7) Mastoid process





a) Attachment point for neck muscles




8) Mandibular fossa





a) Articulation point between the temporal bone and the mandible 



D) Occipital bone




1) Foramen magnum





a) Passageway for the brain stem and the accessory nerve (XI)




2) Hypoglossal canal 





a) Passageway for the hypoglossal (XII) nerve




3) External occipital protuberance 





a) Attachment point for neck and back muscles



4) Occipital condyles





a) Articulate with the atlas of the vertebral column


E) Sphenoid bone




1) Sella turcica 





a) Houses the pituitary gland




2) Optic canal





a) Passageway for the optic (II) nerve




3) Superior orbital fissure





a) Passageway for occulomotor (III), trochlear (IV), trigeminal (V), and 




   abducens (VI) nerves




4) Foramen rotundum





a) Passageway for the trigeminal (V) nerve



F) Ethmoid bone




1) Crista galli





a) Attaches to membranes of the brain and helps stabilize it within the cranial 




   cavity




2) Cribiform plates





a) Passageways for the olfactory (I) nerve


2. Facial Bones (14)



A) Nasal bones



B) Lacrimal bones




1) Lacrimal fossa





a) Houses components of the lacrimal (tear) apparatus



C) Zygomatic bones



D) Palatine bones




1) Forms part of the hard palate of the oral cavity


E) Vomer



1) Forms part of the nasal septum



F) Inferior concha




1) Form part of the lateral walls of the nasal cavity



G) Maxilla



1) Alveolar margin





a) Houses the upper teeth




2) Palatine processes





a) Compose the majority of the hard palate of the oral cavity



H) Mandible



1) Only movable bone of the skull




2) Mandibular condyle





a) Articulation point between the mandible and the temporal bone (mandibular 





   fossa)

3. Vertebral column 



A) 5 regions




1) Cervical vertebrae (7; C1-C7)





a) Atlas (C1)






i) Articulates with the skull (occipital condyles)





b) Axis (C2)






i) Dens (odontoid process)
     





(a) Projection around which the atlas rotates





c) Transverse foramina






i) Passageways for vertebral arteries feeding the brain




2) Thoracic vertebrae (12; T1-T12)




3) Lumbar vertebrae (5; L1-L5)




4) Sacrum (1)





a) Sacral foramina






i) Passageway for sacral spinal nerves and blood vessels





b) Sacral canal






i) Passageway for the distal spinal cord




5) Coccyx (1)



B) Main components of the vertebrae




1) Centrum (body)




2) Spinous process




3) Transverse processes




4) Vertebral foramen





a) Passageway for the spinal cord




5) Superior & inferior articulating surfaces





a) Articulation points between successive vertebrae





b) Create a movable joint



6) Intervertebral foramina





a) Created by notches between inferior and superior articulating surfaces of 




   successive vertebrae





b) Passageway for spinal nerves




7) Intervertebral discs





a) Composed of fibrocartilage; found in cervical through lumbar regions





b) Provide cushioning between successive vertebrae 


4. Thoracic (rib) cage



A) Sternum



1) Manubrium




a) Jugular notch





b) Clavicular notch



2) Body



3) Xiphoid process



B) Ribs (12 pair)




1) True ribs (7)




2) False ribs (5)





a) Floating ribs (2; 11-12)



3) Costal cartilage

5. Hyoid



A) Makes up superior aspect of larynx



B) Does not articulate with any other bone

F. Bones of the Appendicular Skeleton


1. Pectoral girdle



A) Scapula



1) Glenoid cavity





a) Articulates with the head of the humerus




2) Acromion process





a) Articulates with clavicle



B) Clavicle



1) Articulates with the acromion process of scapula and the clavicular notch of the 




   manubrium

2. Arm



A) Humerus



1) Head articulates with the glenoid cavity of scapula



2) Deltoid tuberosity


B) Radius



1) Circular head articulates with the capitulum of the humerus and radial notch of 



   the ulna



C) Ulna



1) Olecranon process & trochlear notch articulate with the trochlea of the humerus




2) Head articulates with the ulnar notch of the radius





a) only major long bone whose head is located at the distal end



D) Carpals (8)




1) Hamate



2) Pisiform



3) Triquetral




4) Lunate



5) Trapezoid



6) Trapezium



7) Scaphoid



8) Capitate


E) Metacarpals (5)




1) Numbered 1-5 starting at the thumb (pollex)



F) Phalanges



1) Numbered 1-5 starting at the thumb 




2) Proximal (5)




3) Middle (4)




4) Distal (5)


3. Pelvic girdle



A) Os coxa (ossa coxae)




1) Ilium




a) Largest bone of the os coxa





b) Sacroiliac joint






i) Joint between the os coxa & the sacrum





c) Greater sciatic notch






i) Passageway for the sciatic nerve




2) Ischium




a) Lesser sciatic notch






i) Passageway for numerous blood vessels & nerves (but not the sciatic)




3) Pubis




a) Pubic symphysis




4) Acetabulum




a) Articulates with the head of the femur




5) Obturator foramen





a) In spite of its large size, very few blood vessels & nerves pass through it





b) Almost completely closed by a fibrous membrane 


4. Leg



A) Femur



1) Largest bone in the body




2) Head articulates with the acetabulum




3) Linea aspera





a) Roughened posterior ridge serving in muscle attachment




4) Greater & lesser trochanters





a) Attachment site for thigh and buttock muscles


B) Tibia




1) Its medial & lateral condyles articulate with the medial and lateral condyles of 



   the femur





a) Separated by the medial and lateral menisci






i) Composed of fibrocartilage






ii) Provide cushioning for the joint




2) Anterior crest




3) Medial malleolus





a) Forms the medial bulge of the ankle



4) Articulates with the talus of the foot


C) Fibula



1) Articulates at both ends of the tibia via the head and lateral malleolus




2) Lateral malleolus





a) Forms the lateral bulge of the ankle



D) Tarsals (7)




1) Calcaneus




2) Talus – articulates with the tibia




3) Navicular





4) Medial cuneiform





5) Intermediate cuneiform





6) Lateral cuneiform





7) Cuboid


E) Metatarsals (5)




1) Numbered 1-5 starting at the great toe (hallux)



F) Phalanges



1) Numbered 1-5 starting at the great toe 




2) Proximal (5)




3) Middle (4)




4) Distal (5)

