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Skeletal System, Main types of bones & Joints
) (
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These are partially moving joints that are made up of fibrocartilage and hyaline to bind articulating bones. Examples are: 
epiphaseal
 plates also called synchondroses, mostly found between ossification 
centres
 of developing bones. (2)  
Pubic
 symphysis
) (
Cartilaginous Joints
) (
Fibrous Joints
) (
These are immovable joints. Their edges are fixed by fibrous connective tissues. Examples 
are;
 (1) suture:  when two adjacent bony plates of skull ossify to form one bone, the process is called 
synotosis
 (Physiopedia.com, 2021). (2) 
Ghomphoses
 is another immobile joint that connects the tooth to the socket by periodontal ligament.
 
) (
LumenLearning.com, 2021
) (
pharmacy180.com, 2021
) (
Pivot joint: 
The joint between atlas and axis of the neck allows sideways rotation.
Hinge Joint: 
Elbow joint is a hinge joint that allows back and forth movement in one plane without sliding. Other examples are knee joint and ankle.
Saddle Joint: 
Carpometacarpal joint allows the thumb to move biaxially on two planes.
Plane Joint:
 They are also called gliding joint as they permit the bones either round or flat to move freely in any direction together without crushing each other. Examples are scapula and 
chavicle
.
Ball & Socket Joint:
 Shoulders and hip joints allow rotating, forward and reverse movements of the bones. The structure resembles as the smooth round head of one bone fitting within cuplike depression on the other.
Condyloid Joint: 
Distal metacarpals and metatarsals carry out up-down and side-side movements.
[1][2][3][4][5][6] Byjus.com, 2021
) (
These are freely moving 
joints that allow
 wide range of movements while preventing friction between articulating bones of the joint cavity. Synovial membrane, lines the capsule (fibrous tissue) surrounding the 
joints and
 secretes synovial fluid that lubricates the joints. There are different sub-types of synovial joints that permit movement to certain extent in respective direction depending on the function to perform by various parts of the body.
) (
Synovial Joints
) (
Flat bones:
 
These are considerably 
flat
 and their function is mainly to protect internal organs. Thoracic cage (Ribs and sternum) protects respiratory organs and heart, whereas skull shields the brain with the aid of cranial bones like occipital, parietal, frontal, which also give structure to the head. The scapula (shoulder blade
),  a
 large bone on either side of the shoulder girdle provides large surface area for muscle attachment.
) (
Sternum
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Short bones:
 
These are shaped like a cube and are 
as long as
 they are wide. Carpals in wrist (such as lunate, hamate, trapezoid) and tarsals located in the ankles (talus, cuboid, navicular, medial cuneiform) are common examples of short bones that provide stability with some movement. Outer layer of short bone is compact and hard with 5-30% porosity whereas inner part is made up of trabecular bone tissue.
) (
Example of short bone
) (
Sesamoid bones:
 
These small round bones are fixed in tendons and provide them a smooth surface to slide over. Patella (kneecap), properly guide the knee into flexed position and prevents the surface of the knee joints to wear. These are also located in the tendons of hands and feet.
) (
Patella
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Long bones:
 
The lengthy bone is made up of outer hard shell called compact bone and inner, spongy area known as cancellous bone. The mid cylindrical region, Diaphysis is filled with yellow bone marrow, which is present inside the medullary cavity to produce stem cells and blood products. Either ends of the bone is epiphysis, covered with hyaline cartilage. Long bones are found in appendicular skeleton in lower limb (tibia, fibula, femur) and in upper limb (humerus, radius, ulna), therefore providing adequate support to carry weight of the body and to facilitate movements.
) (
Irregular Bones:
 
From the name, the irregular bones retain complexity in their shape and 
structure, and
 bound to protect internal organs. Examples of irregular bones are vertebrae, forming the vertebral column, and pubis, Ilium and ischium protecting pelvic cavity.
) (
Schematic of Intramembranous Ossification
) (
Bone 
formation occurs during
 prenatal period from fibrous membrane. The flat bones of skull, clavicle and 
jaws are
 formed through intramembranous ossification.
) (
Disorders of Skeletal System:
Rickets/ 
Osteomalacia
: 
The disease causes pain and deformation in bones hence affecting individual’s ability to get around. Lack of vitamin D and calcium intake is the leading cause of this disease. 
Osteoporosis: 
It is the commonly diagnosed disease in women, which causes the thinning of inner structure of the bones due to reduction in 
oestrogen
 hormone (responsible for strengthening the bones) as the age increases. It itself is not painful but can lead to bone fractures. 
Therefore
 by in taking proper calcium amount and balanced diet during developing age, could help to retain bone’s strength for longer period (Britannica.com, 2021). 
 
) (
Schematic of Endochondral Ossification
) (
Bones are formed through hyaline cartilage. The process aids in continual development of bones until adolescence.  The epiphyseal plate is responsible for lengthwise growth of long bones.
) (
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Biomechanics in relation to Muscular & Skeletal System
) (
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Long Bone:  Femur (thigh bone)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
)
) (
Features of Skeletal 
System
) (
●
 
Bone tissues: There are two types of bone tissues: cortical (compact) and cancellous (spongy) bone. These are responsible in forming rigid part of the bone and giving it a structure 
●
 
Bone cells: Osteoblasts are bone cells responsible for synthesizing and mineralization of bones whereas 
Octeocyctes
 aid in remodeling and resorption of bones.
●
 
Hematopoiesis is the process by which cellular components of blood likewise erythrocytes, leukocytes and platelets are formed through bone marrow.
) (
Wikipedia.org, 2021
Superior view of vertebra
) (
The skeletal framework comprises of bones, cartilages, tendons and ligaments, which collectively contribute 
in
 providing the body with proper structure, and support (Encyclopedia Britannica, 2021). In total there are 206 bones; 64 present in shoulder girdle and upper 
limbs,  62
 in pelvic girdle and lower limbs, 33 in vertebral column and 25 in thorax cage while 22 in skull region . Bones of girdles and limbs facilitate movements and are grouped into appendicular skeleton, whereas bones of skull, thorax and vertebral column are classified as axial skeleton responsible for protection of the internal organs (Visiblebody.com, 2021).
) (
The Human Skeletal Anatomy
) (
The Skeletal System
)
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Movement of bones and joints takes place when the muscles generate the
required force to overcome the weight, gravity and any external resistance.
Under the principles of lever system, bones act as lever arm, synovial joints as
fulerum and muscles provide effort and force to move the load
(Visiblebody.com, 2021). Three classes of lever system can be identified in the
human body depending on the arrangements of joints and muscles.

*First class lever can be recognized when the head is pulled backward by
atlanto-occipital joint present between the skull and first cervical vertebra
through the effort made by the neck muscle.

*Second class lever can be observed in plantar-flexion of metacarpophalengeal
joint through the effort made by gastrocnemius muscle attached to the calf.
*Third class lever can be seen when the elbow joint is involved in lifting the
weight by the effort produced by the insertion site of the bicep tendon.





image9.png
Ll

dic@@E t|e|e~c|sm [efc/H

[o[@le[/e/N[o]x/cImimolelr¢/o[mwclclc x [+ MMM C ==

C @ coursehero.com/sg/anatomy-and-physiology/lever-systems/ * @M N
Apps G Google G Googlelmage Resu.. JB| Send MessagetoS.. K Music Video Songs... [ Attaullsh Knan Esak.. ¥ Songs-Mp3PkDow.. @) KickessTorrents-D.. (@ i0591Download]..  » Reading st
FIRST-CLASS LEVER SECOND-CLASS LEVER THIRD-CLASS LEVER
Tilting head back Raising heel off ground Flexing elbow

~p- Effort A Fulcrum [l Load





image10.png
Posterior

Spinal cord
Vertebral ngg:: Transverse
foramen P process
Facet of Vertebral arch
superior Lamina
articular Pedicle
process

Body
Facet for
head of rib

Anterior




image11.jpeg
Epiphysis

Diaphysis

Epiphysis

Articular cartilage

Epiphyseal line
Spongy bone

Medullary cavity
Nutrient foramen

Endosteum

Periosteum

Articular cartilage




image12.jpeg
Skull

Cranial portion
Facial portion

Pectoral (shoulder) girdle

Clavicle

Scapula
Thoracic cage
Sternum

Ribs.

Vertebral Upper limb

column Humerus
" Ulna

Pelvi

gi?dl: Radius

(hip bones) Carpals

Metacarpals
Phalanges

Lower limb

Femur
Patella

Tibia
Fibula

— Tarsals
[— Metatarsals
Phalanges

Anterior view

Vertebral
column

Pelvic
girdle
(hip bones)

Key
| Axial skeleton

| Appendicular
skeleton

Posterior view




image1.png
(bstiprd Deogesos (0) deds it
Coibneratt (DLl womet (5) daresked bint
joint




image2.png
TYPES OF JOINTS [@Byus

@ Fiotiont | @Hingejoint | @ Saddie joint

@ Fiancjoint | @ Ballansocket| @ Condyloid joint
joint




