Anatomy

Anatomical Terminology
Anatomy 
· Structure and function of the body.
· Descriptive science
· Studies shape, size, location, function
· Body divided into 7 parts

Anatomical Position:
· Standing erect
· Head, eyes, toes directed anteriorly
· Palms facing anteriorly
· Lower limbs together, feet facing anteriorly 

Anatomical Planes
· Median Plane
· Divides right and left side
· Sagittal Planes
· Parallel to median plane (can be anywhere vertically)
·  	Coronal Planes (Frontal)
· Divides body into anterior and posterior sections
· Transverse Planes
· Divides upper and lower body

Axes of Motion
· Sagittal Axis
· Passes through center of body horizontally 
· Motion is within the frontal plane
· Frontal (Transverse) Axis
· Passes through body horizontally, side to side
· Motion is within the sagittal plane
· Longitudinal (Vertical) Axis
· Passes through the body top to bottom
· Motion is within the transverse plane

Terms of Relationship and Comparison
· Superficial 
· Near surface
· Intermediate
· Between superficial and deep
· Deep
· Furthest from surface
· Medial/ Lateral
· Anterior/ Posterior
· Superior/ Inferior
· Proximal/ Distal (in relationship to trunk)
· Dorsum (top)/ Sole (bottom)/ Palm (hand)
· Unilateral (one side)/ Bilateral (right and left)/ Ipsilateral (same side)/ Contralateral (opposite sides)

Terms of Movement
· Circumduction
· Flexion, Extension, Abduction, Adduction
· 2 planes or more
· Elevation
· Moves part of body superiorly
· Frontal plane
· Depression
· Moves part of body interiorly
· Frontal plane
· Protrusion (anteriorly)/ Retrusion (posteriorly)
· Protraction/ Retraction (shoulder)
· Eversion (away)/ Inversion (in)
· Pronation (posterior)/ Supination (anterior)


Skeletal System
· Bones 
· Cartilages
· Axial skeleton
· Head, neck, trunk
· Appendicular skeleton
· Limbs

Cartilage
· Resilient
· Semi rigid
· Connective tissue
· Costal Cartilages 
· Attach ribs to sternum
· Articular cartilages
· Free movement for gliding surfaces 

Bone
· Living tissue
· Hard form of connective tissue
· Functions:
· Protection
· Support
· Movement
· Storage (calcium)
· Supply (new blood cells)

Types of Bone
· Compact
· Superficial thin layer around mass of spongy bone
· Spongy/ cancellous bone
· Spongy like structure
· Where blood cells and platelets are formed

Classifications of Bones
· Long bones 
· Tubular
· Short bones
· Cuboidal 
· Ankles and wrists
· Flat bones
· Protective
· Irregular bones
· Weird shape
· Sesamoid bones
· Found where tendons cross the ends of long bones in the limbs

Structure of Long Bones
· One body (shaft/ diaphysis)
· Two ends (epiphysis)
· Two growth plates (epiphyseal plate)
· Periosteum
· Medullary cavity 

Bone Markings and Formations
· Condyle
· Rounded articular area 
· Crest 
· Ridge or edge of bone
· Epicondyle
· Eminence superior to a condyle
· Facet
· Smooth flat area
· Covered by cartilage
· Bone articulates with another bone
· Foramen 
· Passage through a bone
· Fossa
· Hollow or depressed area
· Line
· Linear elevation
· Malleolus
· Rounded process
· Notch
· Indentation at the edge of a bone
· Process
· Projecting spine-like part
· Protuberance
· Projection of bone
· Spine
· Thorn like process
· Trochanter
· Large blunt elevation
· Tubercle
· Small elevation
· Tuberosity
· Large round elevation

Joints
Structures associated with Joints
· A joint is an articulation
· Ligaments
· Connects bone to bone
· Tough connective tissue
· Stability
· Synovial membrane
· Thin connective tissue
· Moving joints
· Secretes synovial fluid which provided nourishment for cartilaginous disks, lubrication and hydrostatic cushioning

Classification of Joints
1. Fibrous Joints
· United by fibrous tissues (Sutures of the skull)
· The syndesmosis type of fibrous joint unites the bones with a sheet of fibrous tissue (Interosseous membrane in the forearm)
2. Cartilaginous Joints
· United by cartilage
· PRIMARY cartilaginous joints are united by hayling cartilage
· Permits growth in the length of a bone
· Temporary unions
· SECONDARY cartilaginous (symphyses) joints are united by fibrocartilage
· Strong
· Slightly moveable
3. Synovial joints
· United by articular capsules
· Usually reinforced by accessory ligaments
· A joint cavity enclosed by a joint capsule containing synovial fluid
· Bone ends covered with articular cartilage
· An articular capsule (fibrous capsule lined with synovial membrane)

6 Types of Synovial Joint
· Hinge
· Flexion and Extension only
· Example: elbow joint
· Plane
· Gliding
· Example: Acromioclavicular joint
· Pivot
· Rotation
· Round process of bone fits into a ligamentous socket
· Example: Atlantoaxial joint between the atlas and the axis
· Condylar
· Wide range of flexion and extension
· Smaller range of abduction and adduction
· Circumduction
· Example: Metacarpophalangeal joints of fingers
· Ball and Socket
· Several axis
· Example: Hip joint
· Saddle
· Concave and convex where bone articulates
· Example: Bone between first metacarpal and trapezium

Skeletal Muscle
Function
· Maintains body posture
· Movement of skeleton and other parts
· Gives contour of body
· Provides heat and energy

Shape
· Muscle belly
· Fleshy part of the muscle
· Tendons
· Attach muscle to bone
· Aponeuroses
· Anchors one muscle to another
· Flat sheet

Classification
· Flat muscles
· Have an aponeurosis
· Pennate muscles
· Featherlike in the arrangement of their fascicles
· Can be uni-, bi-, or multipennate
· Fusiform muscle
· Spindle-shaped
· Quadrate muscle
· 4 equal sides
· Sphincteral (circular) muscle
· Surround body openings

Origins and Insertion
· Origins
· Proximal end of muscle 
· Remains fixed during contraction
· Insertion 
· Distal end of muscle
· Moveable
· Terms used to describe attachment of a muscle
· Proximal/ Distal
· Medial/ Lateral

Structure Unit of a Muscle
· Muscle Fiber = Structural Unit
· Endomysium = Cover of individual muscle fibers
· Periomysium = Encloses a group of muscle fibers
· Epimysium = Surrounds an entire muscle
· Motor Unit 
· Functional unit of a muscle
· Controls muscle fibers

Roles of Muscles in Specific Movements
· Agonists
· Main muscle creating movement of body
· Contracts actively to produce motion
· Antagonists
· Opposes active action
· As agonist contracts, antagonist relaxes
· Produces smooth movement
· Synergist
· Muscle that aids the action of the agonist
· May produce the same movement as agonist
· May stabilize the joints across where the agonist acts, preventing undesirable movements

Bones of Head, Trunk, and Pelvis

Skull
· Neurocranium: Formed by 8 bones
· Frontal 
· Parietal 
· Temporal
· Occipital 
· Sphenoid 
· Ethmoid 

· Facial skeleton: 14 irregular bones
· Lacrimal (2)
· Nasal (2)
· Maxillae (2)
· Zygomatic (2)
· Palatine (2)
· Nasal conchae (2)
· Mandible (1)
· Vomer (1)

Main features of anterior skull
· Frontal
· Zygomatic
· Orbits
· Nasal region
· Maxillae
· Mandible

Main features of lateral skull
· Temporal fossa
· Mastoid and styloid process
· External acoustic meatus

Main features of posterior skull
· External occipital protuberance 

Cranial base- external 
· Foramen magnum
· Occipital condyles

Vertebral column
· Extends from skull to coccyx
· Functions:
· Forms skeleton of the neck and back
· Main part of the axial skeleton
· Protects the spinal cord
· Supports weight of the body
· Pivot for the head
· Flexible and stable axis for the body
· Posture
· Locomotion
· Consists of 33 vertebrae:
· 7 cervical
· 12 thoracic
· 5 lumbar
· 5 sacral
· 4 coccygeal
· 24 of them are moveable
· Sacrum and coccyx don’t move 
· 4 curvatures
· Cervical (secondary)
· Thoracic (primary)
· Lumbar (secondary)
· Sacral (primary)
· Primary = curves out
· Secondary = curves in

· Abnormal curvatures
· Kyphosis = increase in curvature
· Lordosis = anterior rotation of pelvis, causes lower back pain
· Scoliosis = lateral curvature

Structure of vertebrae
· Vertebral body
· Strength and support
· Vertebral arch
· Lamina
· Pedicle
· Protects spinal cord
· 7 processes
· Spinous process = muscle attachment (1)
· Transverse processes = muscle attachment (2)
· Articular processes = restrict movement (4, 2 superior and 2 inferior)
· Vertebral foreman 
· Formed by vertebral arch 
· Cervical vertebrae 
· Body: small and wide
· Spinous process is short
· C1= atlas
· No spinous process or body
· 2 foramens 
· C2 = axis
· Strongest of cervical
· Tooth-like process for dens foramen of atlas
· Thoracic vertebrae
· Costal facets to attach to ribs
· Spinous process long, slopes posteriorinferiorly
· Transverse process long
· Lumbar vertebrae
· No costal facets
· Massive body
· Sacrum
· 5 fused sacrals
· Posterior part of pelvis
· Coccyx
· 4 

Skeleton of Thoracic Wall
· 12 ribs
· 7 true = directly attached to sternum
· 3 false = joined to sternum by ribs superior to them
· 2 floating = not connected to sternum
· Sternum
· Costal cartilage
· 12 thoracic vertebrae
Functions
· Mechanical function for breathing
· Protects content of thoracic cavity
· Attachment for muscles
Ribs
· Head (2 facets to articulate to the vertebrae
· Neck
· Tubercle 
· Shaft
Sternum
· Manubrium
· Body
· Xiphoid Process
· T3 to T10
· Articulates with clavicle
· Jugular notch, sternal angle, xiphoid process

Bone of Pelvis
· Hip bone
· Ilium
· Ischium
· Pubis
· Sacrum
· Coccyx
· In children, the ilium, ischium and pubis are separate, united by cartilage at the acetabulum 


Joints of the Head, Trunk and Pelvis

Joints of the vertebral bodies
Function
· Strength
Structure
· Anulus fibrous – Outer part of IV disc
· Outer fibrous part 
· Circumference of vertebral body 
· Consists of concentric lamellae of fibrocartilage 
· Nucleus pulposus – Centre of IV disc
· Gelatinous central mass
· Shock absorber 
Ligaments of IV joints
· Anterior longitudinal ligament
· Posterior longitudinal ligament
· Ligamentum flavum
· Connects lamina
· Interspinous ligaments 
· Connect spinous processes
· Supraspinous ligaments
· Nuchal ligament
· Intertransverse ligament
Joints 
· Zygapophysial joints/ Facet joints
· Connects 2 adjacent vertebral arches
· Plane joints between superior and inferior articular processes = gliding movement 

Craniovertebral joints
· Atlanto-occipital joints
· Articulation between the lateral masses of the atlas and of the occipital condyles of the occipital bone
· No IV disc
· Condyloid
· Flexion
· Ligament 
· Atlanto-occipital membrane, helps prevent excessive movement
· Cruciate ligament
· Transverse ligament
· Longitudinal bands
· Alar ligament
· Connects the sides of the dens to the lateral margins of the foramen magnum
· 2 lateral, one median between the dens

Movement of the vertebral column
· Flexion/ Extension
· Lateral bending
· Rotating
· Depends on the individual
· Most free in cervical and lumbar regions

Joints of the Thoracic Wall
· The head of a rib attaches to demifacets of two adjacent vertebrae and IV disc
· Intra-articular ligament attaches the head of the rib to the IV disc
· Radiate ligament surround each joint and connects the head of the rib to the joint cavity
· Slight gliding in each joint
· Costotransverse joints
· Between vertebra and rib
· Ligaments:
· Lateral costotransverse ligament
· Superior costotransverse ligament
· Movements: some rotation, gliding, pivoting
· Costochondral joints
· Primary
· End of rib attaches to end of costal cartilage
· No movement 
· Sternocostal joints
· Between sternum and rib
· Ligaments:
· Anterior and posterior radiate sternocostal ligaments
· Manubriosternal joint
· Secondary cartilaginous joint
· Between manubrium and body of sternum
· Xiphisternal joint
· Primary
· Between xiphoid process and body of sternum

Movements of Thoracic Wall
· Elevation and depression

Pelvic Joints
· Sacroiliac joint
· Strong
· Between sacrum and ilium
· Sacroiliac ligaments:
· Posterior
· Anterior
· Intersosseous
· Sacrotuberous ligament
· Sacrospinous ligament
· Pubic symphysis
· Secondary
· FIbrocartilaginous interpubic disc
· Ligaments:
· Superior and Inferior pubic ligaments
· Lumbosacral 
· 2 zygapophysial joints
· Illiolumbar ligaments 


Muscles of the Head and the Trunk

Deep Back Muscles
· Extend from pelvis to the skull
· Maintain posture 
· Control movement of vertebral column 
· Enclosed by fascia (tissue that surrounds muscles)
· Thoracolumbar fascia
· Splits into anterior and posterior layers
· Encloses deep back muscles

Superficial layer: Splenius Muscles
· Origin: 
· Nuchal ligament
· Spinous process of vertebrae
· Insertion:
· Splenius capitis
· Splenius cervicis
· Action: 
· One side: Laterally bend and rotate head to the side of the active muscle
· Both: Extend head and neck

Intermediate layer: Erector Spinae (Sacrospinalis)
· Main extensor of vertebral column 
· 3 columns
· Iliocostalis (lateral)
· Longissimus (inter)
· Spinalis (medial)
· Origin:
· Posterior part of iliac crest
· Posterior surface of sacrum
· Sacral
· Inferior lumbar spinous process
· Supraspinous ligament
· Insertion:
· Iliocostalis 
· Longissimus
· Spinalis 
· Action:
· Powerful trunk extensor
· Acting bilaterally: lengthen fibers gradually
· Acting unilaterally: bend column




Deep layer: Transversospinal Muscle Group
Semispinalis – superficial
· Origin: 
· Transverse process of vertebrae (C4-T12)
· Insertion:
· Occipital bone 
· Spinous processes in thoracic and cervical regions
· Action: 
· Extend and rotate head, thoracic and cervical regions of vertebral column

Multifidus - intermediate
· Origin:
· Posterior aspects of sacrum and ilium
· Transverse processes of thoracic and lumbar vertebrae
· Articular processes of C4-C7
· Insertion:
· Spinous processes of above vertebrae
· Action:
· Stabilizes vertebrae

Rotatores – deep
· Origin:
· Transverse process of vertebrae
· Insertion:
· Root of the spinous processes of the nest one or two superior vertebrae
· Action:
· Stabilize vertebrae
· Assists extension

Minor deep layer
· Interspinal muscles
· Connects spinous processes
· Extension and rotation
· Intertransverse muscles
· Connect transverse processes
· Lateral bending
· Levatores costarum
· Elevates ribs
· Assists inspiration

Intercostal Muscles
· External – superior
· Internal – intermediate
· Innermost – deep
· Superior attachment: inferior border of ribs 
· Inferior attachment: superior border of ribs below
· Action:
· Elevates ribs

External intercostal muscles 
· Origin:
· Rib above
· Insertion:
· Rib below
· Action:
· Muscles for inspirations THEREFORE elevate ribs 

Internal intercostal muscles
· Origin:
· Inferior border of the ribs 
· Insertion:
· Superior borders of the ribs inferior to origin
· Action:
· Depress ribs

Innermost Intercostal muscles
· Same as internal muscles
· Both are separated by intercostal nerves and vessels

Muscles of Abdominal Wall – Anterior-lateral wall
· 3 flat muscles:
· External oblique
· Internal oblique
· Transverse abdominal
· All end in a strong aponeurosis
· Interlace at the linea alba
· Linea alba (white line):
· Fibrous band running vertically from xyphoid process to the pubic symphysis 
· Central attachment of the abdominal muscles
· 2 vertical muscles:
· Rectus abdominis
· Pyramidalis
· Both are within the rectus sheath 
· Anchored at tendinous intersections

Eternal oblique muscles
· Largest and most superficial anterolateral abdominal muscle
· Origin:
· External surfaces of 5th-12th ribs
· Insertion:
· Linea alba
· Pubic tubercle
· Iliac crest (anterior)
· Action:
· Compress and support abdominal viscera
· Flew and rotates trunk

Internal Oblique Muscles
· Origin:
· Thoracolumbar fascia
· Anterior iliac crest
· Inquinal ligament
· Insertion:
· Inferior borders of 10th-12th ribs
· Linea alba
· Superior ramus of pubis
· Main action:
· Flex and rotate trunk
· Compress and support abdominal viscera

Transverse Abdominal Muscle
· Origin:
· Costal cartilages
· Thoracolumbar fascia
· Iliac crest
· Inquinal ligament
· Insertion:
· Linea alba
· Aponeurosis of internal oblique
· Superior ramus of pubis
· Action:
· Compress and support abdominal viscera

Rectus Abdominis muscle
· Origin: 
· Pubic symphysis
· Pubic crest 
· Insertion: 
· Xiphoid process
· Costal cartilages
· Action:
· Flexes trunk
· Compresses A.V.

Functions and actions of A.A.M.
· Support
· Protection
· Compress abdominal contents
· Maintains intra-abdominal pressure
· Assists respiration
· Force for urination
· Moves trunk
· Flex, bend, rotate vertebral column
· Posture

Muscles of Posterior abdominal wall
Quadratus lumborum
· Origin: 
· Lumbar transverse process
· Inferior border of 12th rib
· Insertion:
· Illiolumbar ligament
· Iliac crest
· Action:
· Extends, laterally flexes V.C.

Thoracic Diaphragm 
· Dome-shaped musculotendinous partition
· Separates thoracic and abdominal cavities
· Main muscle of inspiration

Head and neck 
Platysma
· Superior attachment:
· Inferior of mandible
· Subcuteneous of lower face
· Skin
· Inferior attachments:
· Deltoid muscles
· Fascia covering pectoralis major
· Action:
· Superior attachment: 
· Tenses skin
· Produces vertical lines (smile)
· Inferior attachment:
· Depress mandible
· Corners of mouth inferiorly

Sternocleidomastoid
· 2 headed muscle
· Superior: 
· Mastoid process of temporal bone
· Nuchal line of occipital bone
· Inferior:
· Sternal head: anterior surface of manubrium of sternum
· Clavicular head: Superior surface of medial third clavicle
· Action:
· Unilaterally: laterally flexes and rotates head
· Bilaterally: flex the neck
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