Musculoskeletal Anatomy Basics

Planes, Axis and Movements
Plans and Axis:There are 3 planes and 3 axis at which movements occur on or around
·  Frontal (coronal) plane : splits the body in two halves; front and back
· Sagittal plane : planes the split the body vertically in most often two parts; median and lateral. The media plane is the main one that splits the body in left and right sides
· Transverse :  planes that pass the body at a right angle to the median plane, split body in top and bottom halves 
· Sagittal axis : Z axis
· Frontal axis : Y axis
· Longitudinal axis : X axis
Movements: Each movement the body makes is defined and usually has an accompanying opposite movement 
· Flexion/extension
· Abduction/adduction
· Retraction/protraction
· Dorsiflexion/plantarflexion
· Elevation/depression
· Protrusion/protrusion
· Eversion/inversion
· Pronation/supination

Bones
There are 5 classifications of bone:
· Long bones (Tubular, like humorous or metacarpals)
· Short bones ( cuboidal, only found in wrist and ankles)
· Flat bones ( usually serve protection functions, like scapula)
· Irregular bones (various shapes other than long, short or flat. E.g vertebrae)
· Sesamoid bones (developed in tendons, like patella)
Bones have many markings and formations:
· Condyle (rounded articular area)
· Crest (ridge of bone)
· Epicondyle (eminence superior to a condyle)
· Facet (flat surface for articulation)
· Foramen (passageway through bone)
· Fossa (hollowed or depressed area of bone)
· Line (linear elevation)
· Malleolus (rounded process)
· Notch (indentation at edge of a bone)
· Process (projecting spine like part)
· Protuberance (projection of the bone)
· Spine (thorn-like process)
· Trochanter (large blunt elevation)
· Tubercle (small raised eminence)
· Tuberosity (large and round elevation)

Joints
There are 3 kinds of Joints
· Fibrous (are united by a fibrous tissue, like the skull)
· Cartilaginous (united by cartilage, like the IV discs) 
· Synovial (united by an articular capsule that spans across a joint cavity)
1. Plane joints are flat and permit gliding. (Acromioclavicular)
2. Hinge are uniaxial that permit flexions and extension (Elbow joint)
3. Saddle are biaxial and permit many movements across two planes (Carpometacarpal)
4. Condyloid are biaxial and permit flexion/extenstion, abduction/adduction, and circumduction (Metacapophalngeal)
5. Ball and socket are multiaxial and highly moveable joints (Glenohumeral)
6. Pivot are uniaxial and allow rotation around the process of a bone (Atlantoaxial)
There are structures associated with joints. Ligaments are a strong connective tissue that connects bone to bone. Synovial Membrane are a thin connective tissue that secrete synovial fluid to ease the movement of joints
Muscles

There 5 classifications of muscles
· Flat muscle with parallel fibers often having an aponeurosis
·  Pennate muscles are feather like in the arrangement of their fascicles, and may be uni-, bi-, or multipennate
·  Fusiform muscle is spindle-shaped
·  Convergent muscles have a broad attachment from which the fascicle converge to a single tendon
·  Circular muscle surrounds a body opening or orifice constricting it when contracted
-Muscles have proximal (Origin) or distal (Insertion) attachments to bones. 
-Muscle fibers are the structural unit of a muscle
-Motor units are the functional part of muscles 
Muscles and specific movements: 
· Agonists or Prime Movers are the main muscle responsible for a specific action
· Antagonists are muscles that oppose the action of an Agonist; as an Agonist contracts, the Antagonist slowly relaxes and allows for smoother movement
· Synergists are muscles that aid the action of a Agonist; it may produce the same movement, or stabilize the joints on which the agonist is acting on

















Bones of Head, Trunk, and Pelvis

Skull

The skull is consisted of 8 bones:
· A frontal bone
· 2 parietal bones (the vertex lies on the top of the head, where the 2 parietal bones meet)
· 2 temporal bones ( has a large fossa, and a mastoid process and styloid process)
· An occipital bone (there is an external protuberance along the back of the occipital, and the Foramen Magnum runs through the bottom)  
· An ethmoid bone
· A sphenoid bone
Face

The face has 14 different bones: 
· 2 Lacrimal bones
· 2 Nasal bones
· 2 Maxillae
· 2 Zygomatic bones
· 2 Palatine bones
· 2 Inferior nasal conchae
· The Mandible bone
· The Vomer bone 

Spine
The spine consists of 33 vertebra, across 5 different regions. 7 Cervical, 12 Thoracic, 5 Lumbar, 5 Sacral, 4 Coccygeal.  
Each section has a specific curvature, which helps support the body, however there are abnormal curvatures: 
Kyphosis- abnormal increase in thoracic curvature
Lordosis- an anterior rotation of the pelvis that causes lower back pain
Scoliosis- abnormal lateral curvature accompanied with rotation of vertebrae

Structure of vertebrae: 
· Vertebral body
· Vertebral arch
· A spinous process (for muscle attachment/movement)
· 2 Transverse processes (for muscle attachment/movement) 
· 4 articular processes (for restricting movement in a certain direction) 
· Vertebral foramen
Cervical vertebrae
-transverse foramen
-bodies are smaller and wider
-Atlas has no spinous process or body, just posterior and anterior arches. Articulates with occipital condyles and dens of axis
- Axis has 2 large articular facets on which the atlas rotates. Has blunt toothlike process called dens. 
Thoracic vertebrae
-transverse/spinous processes are long
-each thoracic vertebrae is attached to the ribs
Lumbar vertebrae
-massive bodies
-absence of costal facets
-L5 is largest vertebra
Sacrum
-5 fused vertebrae
-make up bony part of posterior pelvis
-articular facets for hip bone and L5
Coccyx 
-4 or 5 vertebrae
-1st may be separate and last 3 fuse during middle life
 

Ribs
There are 12 ribs, divided into 3 types: True (1-7), False (8-10), and Floating (11,12)

Ribs are composed of 4 parts:
· Head (articulates with vertebrae on 2 facets)
· Neck (between tubercle and head)
· Tubercle (articulates with vertebrae on 1 facet)
· Shaft (main long part) 
All ribs articulate with the sternum, which has 3 parts:
· Manubrium (superior part)
· Body (inferior to manubrium)
· Xiphoid process (palpable landmark on inferior most part of sternum)


Pelvis
The sacrum and coccyx, along with the 3 hip bones make up the pelvic skeleton
The Hip bones 3 parts are: 
· Ilium (large, flattened wing shaped bone)
· Ischium (post inferior part of hip bone) 
· Pubis (anterior medial part of hip bone)

-The ilium consists of many parts such as the lilac fossa, the iliac crest, the posterior superior iliac spine (PSIS) and the anterior superior iliac spine (ASIS)
-The ischium has a body and a ramus, helping to form the acetabulum and obturator Forman, respectively. The ischial tuberosity is where the biceps femoris, semimembranosus, and semitendinosus attach to. 
-The pubis helps form the acetabulum and meets with the adjacent pubis bone via the pubis symphysis 


Joints of Head, Trunk, and Pelvis
Skull

Temporomandibular Joint (TMJ):
· Only joint in skull
· Hinge type of Joint
· Articulates with condyle of mandible, tubercle of temporal, and fossa of temporal
· Has 3 ligaments
1) Lateral (tempomandibular) ligament
2) Sphenoidmandibular ligament
3) Styloidmandibular ligament
· Allows for protrusion/retrusion and elevation/depression on the jaw

Spine

There are 3 kinds of joints in the spine: IV discs, zygapophysial, and craniovertebral
Intervertebral (IV) discs:
· Cartilaginous joint between vertebral bodies
· Has 2 parts
1) Anulus Fibrosus – outer ring consisting of fibrocartilage that helps form strong bond between vertebrae
2) Nucleus pulposus – center core made up of gelatinous mass designed to absorb shock and forces inflicted on the spine
· Long ligaments run posteriorly and anteriorly over spine to help enhance structure (Anterior and Posterior Longitudinal Ligaments) 
Zygapophysial Joints: 
· Connect vertebral arches
· Plane type of joint
· Permits gliding movement of vertebrae
· Infraspinious/superspinious ligaments connect spinous processes of vertebrae
· Nuchal ligament spans from occipital protuberance to across the spinous processes of the cervical vertebrae
Atlanto-occipital Joints: 
· Articulate between occipital condyles and lateral masses of the axis
· Condyloid type of joint
· Allows for flexion
Atlanto-axial Joints: 
· Connects axis and atlas vertebrae
· Pivot type of joint
· Allows for flexion, lateral bending, and rotation


Ribs

In the thoracic wall there are 4 kinds of joints: Costovertebral, Joints of heads of ribs, Costotransverse, and Sternocostal joints
Costovertebral:
· Most rib’s heads articulate with 2 vertebral bodies and the IV disc between them
· Plane type of joint
Costotransverse:
· A rib’s tubercle articulates with the transverse process of a vertebra
· Costotransverse ligaments strengthen this joint
Sternocostal Joints:
· 1st through 7th ribs articulate with sternum
· Cartilaginous type of joints 


Pelvis
There are 3 joints in the pelvic skeleton: sacro-illiac, lumbosacral, and pubic symphysis.

Sacro-illiac Joint:
· Connects the sacrum and iliac 
· Synovial type joint
· Has 2 ligaments:
1) Sacrotuberous- attaches on sacrum and ischial tuberosity
2) Sacrospinous- runs between sacrum and ischial spine

Lumbrosacral Joints:
· Consists of IV disc and zygapophysial joints between L5 and S1 vertebrae 
Pubic Symphysis:  
· Connects the 2 pubic bones along the median plane
· Cartilaginous type joint
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