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- Superior Cephalic: towards head
- Inferior Caudel: towards feet 
- Anterior: Towards front of body
- Posterior: towards back of body 
- Lateral: away from midline
- Medial: towards midline 
- Bilateral: pertaining to both sides of the outer body 
- Proximal: towards center of body
- Distal: away from center of body 
- Sagittal plane: divide the body vertically into right and left halves
Pivots around the frontal axis 
- Frontal plane: divides the body into front and back halves 
Pivots around the sagittal axis 
- Transverse: divides body into superior and inferior regions 
Pivots around the longitudinal axis 
- Joint Movements
Flexion/ Extension
Abduction/Adduction 
Internal rotation/ External rotation
Medial/Lateral 

Structures of the body

- Anatomy: the study of an organism’s structure
- Physiology: How they function 
Tissue: a group of cells that share a similar structure and function 
- Epithelial Tissue: covers the body’s internal and external surfaces and is found in the outer layer of skin, lining the body’s cavities, and within glands 
Surface epithelium: functions as a protective mechanical barrier, contains sheet like layers of cells
Glandular epithelium: produces and delivers substances to the external or internal surfaces of the body. Sweat glands, salivary glands, tear glands. 
Sensory epithelium: contains specialized cells that are able to  perceive and conduct specific stimuli. These cells are critical to the function of the special sense of hearing, sight, smell and taste
- Connective tissue: most abundant, main function is support 
Components include
Collagen fibers: strong, straight strands of protein wound together like rope
Reticular fibers: thin proteins that resist force in multiple directions and hold structures together
Elastic fibers: contain protein elastin and appear branched and wavy
Types of connective tissue
Loose: has high levels of ground substances and fewer fibers. Also called superficial fascia, just below the skin
Dense: thicker and stronger with more collagen fibers and less ground substances than loose. Tendons, ligaments are two examples 
Fluid: watery because of the presence of plasma (which is 90% water). Blood and lymph are examples
Supporting: strong and solid because of the additional calcium salts deposited in its ground substances. Examples are cartilage and bone 
- Muscle tissue: network of muscle cells that contain contractile protein structures called myofibrils. Myofibrils are stimulated by the nervous system to contract or shorten creating movement. 
Skeletal muscle (striated)
- Nervous Tissue: complex network of nerve cells called neurons. 

Body structures involved in human movement 

- Bone: also called osseous tissue. 
Made up of collagen fibers and minerals. 
Covered by a layer of dense connective tissue called periosteum 
 Shapes of bones
Long bones: have a distinct shaft in the middle with bumpy ends
Short bones: often cube-shaped and allow fine, gliding movements
Flat: somewhat think
Irregular: unique and include vertebrae, facial bones and sesamoid
- Ligaments
Fibrous structures made of dense connective tissue that connect bones to each other 
Prevent movement at joints and contribute to joint stability 
Static stabilizers (do not move)
Joint capsule: network of ligaments that wrap around an entire joint
Interosseous membrane: a broad sheet of dense connective tissue that is thinner than ligaments and connects bones along the length of their shafts 
- Muscles
is one of the four main types of body tissue
it produces movement by pulling on the dense connective tissue that forms tendons and attaches to the periosteum of bones 
Three types of muscle
Smooth: present in walls of hollow organs, vessels. We cannot consciously control smooth muscle therefore it is involuntary. No striations
Cardiac: makes up the wall of the heart. It creates the pulsing action necessary to circulate blood through the body. The electrical impulse is necessary for its fibers to contract travels cell to cell
Skeletal: are connected to bones and create movements at joints. It is under conscious control and therefore is voluntary. 
They are made up of distinct bundles of parallel fibers, giving them a corrugated feel compared with bones and tendons, which are smoother. 
If you wrap your hand around your forearm and move your writs, you can feel muscle 
- Tendon
The dense connective tissue that surrounds muscles converges to for tendons, which thereby connects the muscle to a bone 
Contain abundant collagen fibers, a basic component of connective tissue. These give tendons strength and elasticity 
They come in a variety of shapes and sizes depending on their function and location
To feel a tendon put your thumb across the inside of your opposite wrist and open and close your hand
- Fascia 
Thin membrane of loose or dense connective tissue that covers the structures of the body, protecting them and binding them into a structural unit 
Three layers of fascia:
Superficial fascia: lies directly under the dermis of the skin. It stores fat and water and creates passageways for nerves and vessels. Also called hypodermis
Deep fascia: forms a convoluted network around muscles and their internal structures. It aids in muscle movement, provides passageways for nerves and vessels
Subserous fascia: separates the deep fascia from the membranes that line the thoracic and abdominal cavities of the body. 
Superficial fascia can be found if you extend your arm and grab the skin at your elbow

Special Structures 

- Skin
skin is composed of three tissue layers 
Epidermis: contains several thin layers of cells, which produce a protective protein called keratin and a pigment protein called melanin 
Dermis: mostly dense connective tissue. Contains hair follicles, glands, nerves, blood vessels and tiny muscles. 
Hypodermis: lies beneath dermis, contains adipose cells that cushion and protect underlying structures. Another name for it is superficial fascia
- Blood Vessels
part of the circulatory system
necessary to deliver oxygen and nutrients to the body’s tissues, and remove wastes. 
Vary in size from large arteries to arterioles, venules and capillaries 
- Lymphatic Vessels and Nodes
Two primary functions are to collect excess fluid, called lymph, from the body’s tissues and return it to the circulatory system, and to produce and distribute lymphocytes, which are special cells that help the body fight infections and disease 
Lymph enters the node via the afferent lymphatic vessels, is filtered and cleansed of foreign particles, and then exists the node via the efferent lymphatic vessel. 
Edema: when they lymph does not circulate efficiently, the tissue develops edema, an abnormal accumulation of fluid 
- Nerves 
Part of the nervous system that controls and communicates with the rest of the body 
Sensory nerves: monitor the internal and external environment and relay this data to the brain 
Motor nerves: Carry out the response 
- Cartilage 
Type of supporting connective tissue that varies in consistency and function by the proportion of proteins distributed through its matrix
Elastic Cartilage: has the highest proportion of elastic fibers of the three cartilage types. It is found in the nose and ears where it creates a structure that is self-supporting, but flexible.
Hyaline Cartilage: found in the voice box, between the ribs and the sternum, and on the surfaces of bones where they form joints. It is smooth and rubbery and helps reduce friction during movement
Osteoarthritis: damage to the hyaline cartilage can result in chronic inflammation of the joint
Fibrous cartilage: has dense network of collagen fibers. It makes up part of the disks between the vertebrae and the meniscus between the femur and tibia at the knee.
- Bursae
Small, flattened sacs. They contain synovial fluid (a lubricant that helps decrease friction and create gliding movement between structures.
Bursitis is when the bursae are irritated and inflamed.
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- Functions of Bone
Support and Protection
Movement
Hematopoiesis: Certain bones have a cavity that contains red bone marrow, where blood cells are made
Storage of Minerals and Fats; calcium and phosphate form the “cement” of bones 
- Wolff’s Law: bone forms in areas of stress and reabsorbs in areas of nonstress
- Bone Tissue
Osteocytes
Osteoblasts: bone-forming osteocytes 
Osteoclasts: break down old bone, freeing chemicals that degrade the mineral crystals and releasing their stores calcium into the bloodstream 
Spongy Bone
Less dense than compact bone and resembles a household sponge
Trabeculae of spongy bone form and reform according to lines of stress 
Compact Bone
Lacunae: tiny cavities within the bone matrix house osteocytes, wrapped in concentric circles called lamellae around central Haversian canals 
Together lamellae and Haversian canals form the functional unit of bone called an osteon  
Canaliculi: “tiny canals” that penetrate the compact bone matrix bringing microscopic blood vessels and nerve branches to the outlying osteocytes 
Volkmann’s canals: run perpendicular to the Haversian canals, they complete the pathway fro the surface of the bone to its interior 
Periosteum: dense connective tissue, covers the entire complex 
- 206 bones
- Axial: composed of bones of the head, trunk (80 bones)
- Appendicular skeleton: 126 bones arranged in the following structures
Shoulder girdle including clavicle and scapula
Upper limb includes humerus, radius, ulna, carpals, metacarpals and phalanges
Pelvic girdle includes the coxal bone
Lower limb includes the femur, tibia, fibula, tarsals, metatarsals, and phalanges 
- Shapes of bones
Long bones
Divided into a diaphysis (shaft) and two epiphyses (bumpy ends)
Diaphysis is  made up for yellow marrow (stores bat within the bone)
After infancy, it replaces red marrow in the central cavity called the medullary cavity 
Epiphyseal plate: where the epiphysis meets the diaphysis
Long bones grow in length via the development and ossification of hyaline cartilage at the epiphyseal plate 
Short Bones
Tend to be cube-shaped and composed mainly of spongy bone 
Sesamoid bone resembles a sesame seed and are formed within tendons. They strengthen tendon and improve he traction mechanics of the corresponding muscles
Flat Bones
Thin and flattened and tend to be curved
Not developed by hyaline cartilage, but rather by the ossification of a fibrous network
Consist of a thin layer of spongy bone surrounded by compact bone
Irregular Bones
Wormain Bones
Small irregular bones found along the sutures of the cranium 
- Bony Landmarks
Depressions: basins and channels that house muscles, tendons, nerves and vessels
Fossa: shallow depression
Sulcus or a groove: narrow depression
Openings: are hones and channels that allow passage of nerves, vessels muscles and tendons. Also create air filled cavities called sinuses 
Fissure: a cleft somewhat like an enlarged crack or slit in a bone i.e. orbital fissures of skull
Foramen: small o large, usually circular opening i.e. foramen magnum of skull (where the vertebrae enters)
Meatus: tiny passageway
Projection: can be found on bones that help form joints
Condyles: rounded i.e. condyles of the femur
Facets: flat, small, smooth area
Heads: rounded extremity, protruding from narrow neck 
Rami: form bony bridges 
Crest: narrow prominence or ridge
Epicondyle: prominence on or above a condyle 
Line: ridge, less prominent than a crest 
Process: any bony prominence
Ridge: Linear elevation 
Spine: sharp, slender prominence
Tubercle: Small, rounded prominence
Tuberosity: large, round, roughened prominence 
Trochanter: large, blunt prominence found only on the femur 
- Joints 
Joint structure: three major structural categories are used when describing joints
Fibrous Joints: have firm connections between bones. Little or no movement is possible at these joints, thus they are the most stable. Three types
Sutures: are continuous periosteal connections between bones, such as between the cranial bones
Syndesmoses: fibrous joints held together with a cord or sheet of connect tissue. Connection between the tibia and fibula
Gomphoses: are specific fibrous joints at which teeth fit into sockets in the jaw
Cartilaginous Joints: slightly more movements than fibrous joints. Present between the bodies of the vertebrae
Synovial Joints: are the most mobile of all the joints
Joint Function
Synarthrotic Joints: have little or no movement
Have articulating surfaces that are very close together 
Amphiarthrotoc joints: are slightly movable
Have articulating surfaces that are father apart 
Diarthritic joints: are the most mobile of all joints 
Joint surfaces are furthest apart 
Synovial Joint Anatomy
The articulating ends of the bones are encased in a thick joint capsule. This capsule is divided into two parts
Outer Fibrous capsule: provides stability and protection for the joint
Inner Synovial membrane: lines the joint cavity and produces synovial fluid, a lubricant that decreases friction and nourished the articular cartilage
Synovial fluid fills the joint cavity, a slight space unique to diarthrotic joints and essential to free movements 
Joint Movements
Uniaxial:
One degree of freedom
ex. elbow (flexion-extension) 
Biaxial:
Two degrees of freedom
ex. wrist (flexion-extension & radial-ulnar deviation)
Triaxial (Multiaxial):
Three degrees of freedom
ex. hip and shoulder (flexion-extension, abduction-adduction, rotation-circumduction)
Synovial Joint Types
Ball and socket joints: they are considered triaxial because they can move in all three planes (Hips and shoulders)
Hinge joints: Uniaxial, flexion and extension (knee, elbow, fingers, toes)
Pivot Joints: Uniaxial, possible movements: rotation  (radius, ulna)
[bookmark: _GoBack]Ellipsoid: Biaxial, flexion, extension, abduction and adduction (wrist, ankle) 
Saddle: Biaxial, flexion, extension, abduction and adduction (only in thumb)
Gliding: or “Plane” Nonaxial (palm, foot)
Accessory Motions
Rolling: occurs when a series of points on one bony surface come in contact with a corresponding series of points on the other 
Gliding: occurs when a point on one body surface comes in contact with a series of points on another 
Convex-concave rule: determines the direction of glide and roll. States that the shape of the joint surface will determine how they move 
Spinning: occurs when one surface rotates clockwise or counterclockwise around a stationary longitudinal axis. 
Articulations: Synovial Joints
Bursae
Small sacs (synovial fluid); shock absorption  
Synovial fluid
Nutrition; decreases friction, reduces joint destruction 
Menisci 
Joint congruity; shock absorption
Fat pads
Increase joint surface area; shock absorption
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- Myology: the study of muscles 
- Skeletal Muscle: connected to bones and produce movements at joints. This is the only muscle type that is voluntary
Reflexes: protective mechanism that occur without thought, activate skeletal muscles
Striated, producing very strong, rapid contractions when activated  
- Skeletal Muscle Functions
Motion: to exert a pull on the bones, creating motion
Posture: maintain upright posture against gravity
Protection: protect underlying structures in areas where bones do not
Thermogenesis: they produce body heat. This production is called thermogenesis. Approximately ¾ of the energy created by muscle tissue is heat 
Vascular Pump: contractions of skeletal muscles help propel the circulation of lymph and venous blood 
- Fiber Direction
Parallel: muscles have fibers equal in length that do not intersect. Shorten equally and in the same direction to maximize range of motion 
Fusiform: fiber arrangements have a thick central belly with tapered ends
Circular: fiber arrangements surround an opening to form a sphincter. These muscles are designed to contract and close passages or relax and open them 
Triangular: These arrangements start at a broad base then converge to a single point. This fan-shaped arrangement allows them to diversify their actions, creating multiple movement possibilities. 
Pennate: Maximize the number of fibers in an area for greater force production 
Unipennate: feathered shape with shorter muscle fibers intersecting a central tendon. This arrangement maximizes the number of fibers in an area
Bipennate: run obliquely along both sides of a central tendon. These muscles look like a full feather. Very strong muscle contractions are possible
Multipennate: multiple tendons with oblique muscle fibers on both sides. The muscle fibers connect the tendons and pull from many directions. Produces the least amount of force out of the pennate muscles. 
- Muscle Fibre Types
Slow Twitch (Type I): Aerobic (oxidative) fatigues sleep 
Fast Twitch (Type II): Anaerobic (glycolytic) fatigue rapidly 
Intermediate Fibers: Fast oxidative glycolytic fibers 
- Naming Muscles 
Fiber Direction: Oblique (slanting) and rectus (straight)
Location: brachii (arm), femoris (thigh), pectoralis (chest) 
Action: flexor, extensor
Size: Pectoralis major and minor
Shape: trapezius (trapezoid)
Number of heads: biceps, triceps 
- Skeletal Muscle Properties
Extensibility: ability to stretch without sustaining damage
Elasticity: Ability to return to original shape after lengthening or shortening
Excitability: means muscle tissue can respond to a stimulus by producing electrical signals 
Conductivity: muscle tissue’s ability to propagate electrical signals, including action potential 
Contractility: the ability to shorten and thicken-thus producing forces- in response to a specific stimulus. 
- Anatomy of skeletal muscle tissue
Macroscopic Anatomy
Individual muscle cells, called fibers, are each wrapped in a sheath of connective tissue called the endomysium. Many muscle fibers group into bundles called fascicles, which are held together and encircled by a layer of connective tissue called the perimysium. Finally there “bundles of bundles” are enveloped by the epimysium, part of the network of deep fascia.
The musculotendinous junction described the point at which this connective tissue convergence begins 
The portion of the muscle between tendons is called the muscle belly 
Microscopic Anatomy
The entire fiber is surrounded by the sarcolemma, which serves as the cell membrane and regulates chemical transport into and out of the fiber
Surrounding the structures within the fiber is a gelatinous substance called the sarcoplasm, the cytoplasm of muscle cells 
Muscle fibers have multiple nuclei that contain the functional information for the cell and control its operations
The myofibrils are the specialized contractile proteins that make skeletal muscle tissue appear striated. The stripes of the myofibrils reflect their two types of filaments:
Thin filaments: occur alone at the lighter I band.
The darker A band is where thin and thick filaments overlap 
The lighter I bands are interrupted by a zigzag line called the Z line
Sarcomere: functional units of the muscle fiber, includes structures from one Z line to the next
Mitochondria: produce ATP
Transverse tubules: a network of tubules that run at right angles to the sarcomeres and transmit nerve impulses from the sarcolemma to the cell interior
Sarcoplasmic reticulum: a network of fluid-filled chambers that covers each myofibril like a lacy sleeve. Its channels store calcium ions, an electrically charged form of the mineral calcium, which helps trigger muscle contractions.
- Physiology of muscle contractions
Neuromuscular junction: the connection between neurons and muscle fibers 
Synapse: prevents the signal from crossing to the muscle on its own. The signal can jump this gap only with the help of acetylcholine 
Synaptic vesicles: store ACH
Steps involved in initiating muscle contraction:
1. A neuron sends an electrical signal called an action potential down its axon
2. The signal reaches the ends of the axon branches, where it stimulates synaptic vesicles to release the neurotransmitter ACh
3. Ach molecules cross the synaptic cleft and bind with receptors in the sarcolemma
4. A muscle action potential travels along the sarcolemma and down the transverse tubules 
- Sliding Filament Theory
Four contractile proteins are involved 
Thin filaments are made up of strands of a globular protein called actin 
The actin beads are covered with threads of tropomyosin, a protein that covers binding sites on the action molecules, preventing them from participating in muscle contractions 
Tropomyosin threads are in turn studded with and controlled by clusters of troponin. This protein keeps tropomyosin in place over actin’s binding sites in relaxed muscle.
LEARN THEORY FROM ANATOMY TEXTBOOK 
- Factors Affecting Force Production 
Motor Unit Recruitment: the relationship between neurons and muscle fibers 
Cross-sectional area: force production correlates more closely with a muscle’s thickness that its total volume
Fiber Arrangement: Pennate fiber arrangements generate more total force than their parallel counterparts 
Muscle Length: The relationship between the thick and thin myofilaments is influenced by a muscle’s length. In shortened muscles, there is less distance for the thick and thin filaments to overlap any farther, this decreases their ability to produce force
- Skeletal Muscle Fiber Types
Slow twitch fibers: (slow oxidative fibers) contract slowly but are resistant to fatigue
Fast twitch fibers: (fast glycolytic fibers) generate fast, powerful contraction but quickly fatigue 
Intermediate fibers: (fast oxidative glycolytic fibers) have characteristics of both he slow twitch and fast twitch fibers 
Some people’s muscles have a high concentration of slow-twitch fibers, their muscles tend to be long and lean 
- Types of muscle contractions
Isometric: occur when tension is generated in a muscle, but the muscle length and joint angle don’t change
Isotonic: describe muscle contractions that change the length of the muscle and create movement
Concentric: the muscle shortens
Eccentric: muscle lengthening 
- Muscle Relationships: 
Agonist muscle: most involved in creating a joint movement. Also called prime movers
Synergist muscle: assist in some way with the function of its agonist. These muscles assist by stabilizing, steering, or contributing to a particular joint movement 
Antagonist muscle: performs opposite actions to the agonist 
- Levers in the human body
Components
Axis
Force: Internal, and is generated by pulling muscles 
Resistance: external source of mechanical energy, such as gravity or friction 
Types of levers
First-class: characterizes by a central axis with force on one side and the resistance on the other. This type is designed for balance (i.e. teeter totter, moving the head up and down).
Second-class: has the force on one end, the axis on the other end and the resistance between the two (i.e. wheelbarrows, raising your heels up and down)
Third-Class: those with resistance on one end, the axis on the other, and the force between the two (i.e. a shovel, moving your wrist up towards your shoulder). They are the most common type of lever in the human body 
- Proprioception: an overall awareness of body positions
Muscle spindles: are proprioceptors that are distributed throughout skeletal muscle tissue and monitor changes in tissue length 
Myotatic reflex: if a stretch is strong or fast enough to potentially cause tissue damage, the alpha motor neuron prompts the surrounding extrafusal fibers to contract and shorten the muscle, thus protecting it from harm 
Golgi tension organs: another important type. These structures are woven into the connective tissue present in tendons and monitor changes in muscle tension.
Inverse myotatic reflex: If a muscle generates excessive tension, either through strong muscle contraction or excessive stretch, the Golgi tendon organ will inhibit muscle contraction and prompt the muscle to relax.
Other proprioceptors
Vestibular apparatus: of the inner ear provides feedback about head position
Mechanoreceptors: are specialized nerve endings that deform in response to pressure
Pacinian corpuscles: reside in skin. Detect the initial application of vibration or deep pressure in these tissues. 
Ruffini corpuscles: are scattered throughout joint capsules. They determine the exact position of the joint as the joint capsule distorts 
- Range of Motion
term used to describe the extent of movement possible at a joint 
Active rage of motion: occurs when a person moves a given body part through its possible motions independently
Passive range of motion: occurs when the client is resting and the therapist moves a joint though its possible motion. The practitioner is then able to determine the endfeel (or limiting factor) for that joint. There are four types of healthy endfeel
The bony endfeel: the contact of two bones is limiting
The capsular endfeel: the joint capsule provides a firm limitation 
The springy endfeel: the stretching of muscles and tendons limits joint motion
Approximation: in which the body runs into itself, as when the forearm meets the upper arm, limiting elbow flexion 
Abnormal endfeel
Muscle spasm (also celled guarding): jerky or shake movement sprior to expected end range
Springy block: a rubbery or bouncy stoppage that occurs prior to end range
Loose of empty endfeel: occurs when abnormal motion is allowed where a ligament or joint capsule should prevent it
Spongy endfeel: is squishy or boggy and indicated swelling in a joint 
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- Origin: closer to the core of the body
- Insertion: furthest from core of body 
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Muscle Functions (Terminology)
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