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THE SKELETAL SYSTEM

1) Introduction
Bones are an integral part of the musculoskeletal system.  The skeletal system consists of bones and cartilage, that are joined by ligaments which form the framework for the rest of the body tissues.  There are two parts to the skeletal system:
A. Axial skeleton – bones along the axis of the body, including the skull, vertebral column and ribcage.
B. Appendicular skeleton – appendages, such as the upper and lower limbs, pelvic girdle and shoulder girdle (Walker, 2020).
As well as contributing to the body’s overall shape, the skeletal system has many other important functions, which are:
· Structure
· Support and Movement
· Protection
· Blood-cell formation
· Storage (Walker, 2020).
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(Nursing Standard, 2012).

Structure
Just like any steel framework of a building, the functions of the skeleton and the bones is to provide stability, which also gives the body its shape and supports the weight of the muscles and organs. Without this structure, the body would collapse in on itself (Michelle, 2019).
Support and Movement
The skeleton allows movement of the body as a whole and its individual parts. The bones form joints and act as levers, which allows muscles to pull on them to create movement. The bones of the skeleton provide surfaces for the muscles to be attached onto them (Bitesize, 2021).
Protection
Bones also protect internal organs from injury by covering or surrounding them. For example, your ribs protect your lungs and heart, the bones of your vertebral column (spine) protect your spinal cord, and the bones of your cranium (skull) protect your brain.  The cranium surrounds and protects the brain from non-traumatic injury (Open Stax College, 2021).
Blood Cell Formation
The skeleton is the site of haematopoiesis, the development of blood cells that takes place in the bone marrow. In children, haematopoiesis occurs mainly in the marrow of the long bones such as the tibia or femur. In adults, it occurs mostly in the cranium, pelvis, sternum and vertebrae (Wikipedia, 2021).
Storage 
The body uses phosphorous and calcium for bodily processes like muscle contraction. Some of those minerals are found in our food, but they are also taken from the bones. When the body needs calcium, if there is not a sufficient supply in the blood, the body takes calcium from bones and releases it into the bloodstream. When there is a surplus of blood calcium, it is put back into the bones (Michelle, 2019).
2) Bone Classification
The 206 bones that compose the adult skeleton are divided into five categories based on their shapes. Their shapes and their functions are related such that each categorical shape of bone has a distinct function.
Long Bones
A long bone is one that is cylindrical in shape, being longer than it is wide. However, the term describes the shape of a bone, not its size. Long bones are found in the arms (humerus, ulna, radius) and legs (femur, tibia, fibula), as well as in the fingers (metacarpals, phalanges) and toes (metatarsals, phalanges). Long bones function as levers, they move when muscles contract (Lumen, 2021).
Short Bones
A short bone is one that is cube-like in shape, being approximately equal in length, width, and thickness. The only short bones in the human skeleton are in the carpals of the wrists and the tarsals of the ankles. Short bones provide stability and support as well as some limited motion (Lumen, 2021).
Flat Bones
The term flat bone is somewhat of a misnomer because, although a flat bone is typically thin, it is also often curved. Examples include the cranial (skull) bones, the scapulae (shoulder blades), the sternum (breastbone), and the ribs. Flat bones serve as points of attachment for muscles and often protect internal organs (Lumen, 2021).
Irregular Bones
An irregular bone is one that does not have any easily characterized shape and therefore does not fit any other classification. These bones tend to have more complex shapes, like the vertebrae that support the spinal cord and protect it from compressive forces. Many facial bones, particularly the ones containing sinuses, are classified as irregular bones (Lumen, 2021).
Sesamoid Bones
A sesamoid bone is a small, round bone that, it is shaped like a sesame seed. These bones form in tendons (the sheaths of tissue that connect bones to muscles) where a great deal of pressure is generated in a joint. The sesamoid bones protect tendons by helping them overcome compressive forces. Sesamoid bones are typically found in tendons associated with the feet, hands, and knees. The patellae are the only sesamoid bones found in common with every person (Lumen, 2021).

3) Rickets and Osteomalacia
The underlying abnormality in osteomalacia and rickets is inadequate mineralisation of bone, usually because of vitamin D deficiency, or sometimes because of defective vitamin D metabolism. In children, whose bones are still growing, this leads to characteristic bowing and deformity of the lower limbs and is called rickets. In the adult, who still requires vitamin D for normal turnover of bone, deficiency leads to osteomalacia, which is associated with increased risk of fracture and bone pain.
Deficiency may be caused by poor diet, or by limited exposure to sunlight, which is required for normal vitamin D metabolism. Some people are genetically unable to metabolise vitamin D normally, leading to poor bone mineralisation, and occasionally malabsorption may also lead to deficiency (Ross and Wilson, 2019).
As most cases of rickets are caused by a vitamin D and calcium deficiency, it's usually treated by increasing a child's intake of vitamin D and calcium.  Vitamin D and calcium levels can be increased by:
· eating more foods that are rich in calcium and vitamin D
· taking daily calcium and vitamin D supplements
· having a vitamin D injection each year, however this is only necessary if the child can't take the supplements by mouth or has intestinal or liver disease (NHS, 2018).
For osteomalacia, the adult form of rickets that causes soft bones, treatment with supplements will usually cure the condition. However, it may be several months before any bone pain and muscle weakness is relieved, therefore any adult suffering from this condition should continue taking vitamin D supplements regularly to prevent the condition returning (NHS, 2018).
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