
Week 2 – The Musculoskeletal System: 
Anatomy refers to the study of the structure of the body and the relationship between 
different body parts. 
Macroscopic (gross) anatomy: involves the examination of relatively large structures and 
features usually visible with the naked eye (e.g. the brain, bones, muscles etc.). It is 
broken up into: 

➢ Surface anatomy: superficial (on the outside) markings and internal structures as 
they relate to the skin covering them (e.g. the forearms, the iliac fossa). 

➢ Systemic anatomy: gross anatomy of each system in the body (e.g. the 
cardiovascular or digestive system). 

➢ Developmental anatomy: looks at the structural changes within a person from 
conception to maturity. 

Microscopic anatomy: examines the structure of the body that can be seen with a 
microscope (as opposed to the naked eye). For example – cells, microscopic tissues and 
microscopic organs. 

➢ Cytology (cellular anatomy) is the study of single body cells and their internal 
structures. 

➢ Histology (tissue anatomy) examines how groups of specialized cells and their 
products function for a common purpose. 

Anatomical Terminology: 
The anatomical position: 

• Body erect (standing up) 
• The face directed forward 
• The arms by their sides 
• The palms of the hands facing forward 

➢ The anatomical position is used as a reference in describing the relation of body 
parts to one another. 

➢ Various parts of the body are then described in regional terms, by directional terms, 
and in imaginary planes of movement. 

 
Regional terms: different parts of the body can be described based on their region in 
the body (e.g. thoracic region, gluteal region). 
 
Directional terms: include: 

➢ Superior – closer to the head. 
➢ Inferior – closer to the feet. 
➢ Internal and external – describe the relative distance of a structure from the 

centre of an organ/body. 
➢ Internal rotation (or medial rotation) – rotation towards the axis (center) of the 

body.  
➢ External rotation (or lateral rotation) – rotation away from the center of the 

body. 
➢ Ipsilateral – same side (e.g. a muscle on the left hand side of the body that 

allows us to rotate our neck to the left). 



➢ Contralateral – opposite side (e.g. a muscle on the right hand side that allows us 
to rotate our neck to the left). 

➢ Supine – laying face up. 
➢ Prone – laying face down. 

 
Planes of reference: 

➢ Mid sagittal plane – a vertical plane, dividing the body into left and right halves. 
➢ Frontal/coronal plane – a vertical plane, dividing the body into anterior (front) 

and posterior (back) parts. 
➢ Transverse/horizontal plane – perpendicular to the long axis, divides the body 

into superior (top) & inferior (bottom) parts. 

General functions of the Human Skeleton: 
• Support 

• Protection/body cavities 

• Movement/leverage 
**These 3 are all known as mechanical structures. 

• Storage (minerals/fat) 

• Blood cell formation 

Composition of Bone: 
Bone is required to be both stiff & flexible. 
Bone is a composite material: 

• 1/4 is water 



• Contains inorganic crystals (calcium salts & phosphorus), which contribute to 
compressive strength. 

• Contains collagen (the organic component), which provides flexibility. 

Types of Bone: 
• Spongy (cancellous or trabecular bone) – important in absorbing forces & 

transferring load, usually found close to the joint. Contains a lattice network of bony 
rods (trabeculae), which make the bone springier than compact bone. Each 
osteocyte (bone cell) is close to a nutrient supply in spongy bone. Spongy bone is 10-
15 times more flexible than compact bone. 

• Compact (cortical or dense bone) – allows the bone (as a whole) to be stiff, usually 
found in the longer part of the bone. Is more solid than spongy bone. Has a reduced 
nutrient supply, therefore the basic osteon structural unit is critical for its survival. 
Most of stored calcium is found in compact bone. *However, the calcium found in 
spongy bone is released into the blood stream more easily. 

• The osteon consists of longitudinal Haversian canals that carry the blood vessels, 
which are surrounded by layers of bone called lamellae. 

Classification of Bones: 
*Long & short bones are classified by their length to width ratio. 
**Projections on bones are usually for muscle attachment. 

1. Long bones: bones that are longer than they are wide (e.g. humerus & femur). May 
have many attached muscles. Their function is leverage. 

2. Short bones: A short bone is one that is cube-like in shape, being approximately 
equal in length, width, and thickness. Short bones provide stability and support 
as well as some limited motion (e.g. carpals & tarsals). The short bones of the foot 
resist compressive forces generated during running. 

3. Flat bones: often involved in the protection of organs, and are the point of 
attachment for muscles (e.g. parietal bone of the skull, ribs, cranium, sternum). 

4. Irregular bones: bones that have an irregular/complex shape (e.g. vertebrae). The 
irregular bones often have components that are similar to other classifications of 
bones. 

5. Sesamoid bones: are small & round, formed within tendons (e.g. the patella). They 
protect tendons from compressive forces. 

6. Sutural bones: only found within the skull. 



Forces that go through bones: 

➢ Compression: Compression forces push on a bone from either side so as to make 
it shorter and thicker. For example, when you stand up, gravity is pushing down 
on your body while the reaction force of the floor is pushing up, placing 
compression force on your sacroiliac joint. 
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