Lecture 1: Anatomical Terms

Axial part: the head, neck and trunk
Appendicular part: the upper and lower limbs

There are 3 body planes: 2 vertical, 1 horizontal
1. The sagittal plane: any up and down suture, divides body into the left and right sections
· Mid refers to the middle of the body
· Parasagittal is not on the midline, but slightly to one side

2. Frontal plane: divides the body into anterior and posterior parts (also called coronal)

3. Transverse/horizontal plane: from right to left, dividing the body into superior and inferior parts
· An oblique section is diagonal

Body cavities
1. The dorsal body cavity:
· Cranial cavity is enclosed by the skull and houses the brain
· Vertebral cavity is enclosed by the vertebrae and houses the spinal cord

2. Ventral body cavity:
· Houses the viscera
· The thoracic cavity has the superior abdominal cavity and the inferior pelvic cavity
· There is nothing separating the thoracic and abdominopelvic cavities, no physical separation structure
· The abdominal cavity receives the least protection from physical trauma
· DIAGRAMS***





















Lecture 2: The integumentary system

2.1: Layers of the epidermis

The integumentary system is the skin and its derivatives (sweat/oil glands, keratinized stratified squamous epithelium) and the dermis

The skin is composed of 2 distinct regions: the epidermis and the dermis. Skin is not vascularized; the superficial layer does not have access to nutrients and will begin to deteriorate. Therefore, the top layer is all dead cells.

1. Epidermal cells:
a. Keratinocytes: function is to be the structural component of the skin. These cells accumulate the protein keratin, which gives sturdiness to the cells and allows it to withstand friction and activity. Lifespan is 25-45 days (more quickly in children and slower in the elderly).
The epidermal growth factor is a hormone that stimulates mitotic activity to replace the keratinocytes that are lost at the surface of the body.

b. Melanocytes: produce melanin and are the deepest layer of the epidermis. They use branching processes to transfer melanosomes to nearby cells.
i. The role of melanocytes is to produce pigment cells that protect skin cells from UV rays (to protect nucleus). This is where a tan comes from, our body increases the pigment protection where there is an increased amount of UV rays

c. Dendritic cells: migrate to the epidermis from the bone marrow. Have macrophages, which activate the immune system.

d. Tactile cells: are at the epidermis/dermis boundary and have a disc-like sensory nerve ending. These are the touch receptors.

Thick vs. thin skin

Thick skin is on the palms and soles of the feet.
The layer called granulosum is when the cells are getting to the end of their lifespan, they have lipids and glycolipids that are secreted out of the cell to make it waterproof.
The layer called corneum are the completely dead cells filled with keratin. They will eventually be swept off from the top.

Thick skin has an extra layer called the stratum lucidum. 

2.2: Layers of the epidermis

Cell types found here: fibroblasts, macrophages, mast cells and white blood cells
It is a semi-fluid matrix that is heavily embedded with 
· Collagen (which gives strength to the tissues)
· Elastin
· Reticular fibers


It is also richly supplied with
· Nerve fibers
· Blood vessels
· Lymphatic vessels
· Hair follicles
· Oil/sweat glands

These components allow the dermis to be the source of nutrition that can make its way up to the upper layers.

1. Papillary layer (thin, superficial)
a. Areolar connective tissue fibers that are wound with blood vessels
b. The dermal papillae indent the epidermis, with their function of sensing touch and pain with nerve endings. They go further up to the edge of the skin, and are more prominent in areas where there is a lot of friction.
c. Example: on palms of hands, soles of feet, dermal papillae form ridges that are known as friction ridges
d. These friction ridges form a unique pattern which is the fingerprint

2. Reticular layer (thick, deep)
a. Dense irregular connective tissue with thick bundles of collagen fibers parallel to the skin’s surface
b. Collagen here gives strength and resilience to maintain hydration
c. These lines are important in determining the direction for an incision, cutting in between layers will result in rapid healing and less scarring
d. Stretch marks (striae): as the skin grows and stretching pressure increases, rips and tears in the skin result.
e. Blister: repetitive rubbing causes the dermis to separate from the epidermis. The dermis therefore is traumatized and has an inflammatory reaction (fluid is released and builds up between the layers)
f. Flexure lines: occur in places where there is frequent movement. The dermis is anchored down because of this so that the skin can move more easily.

3. Hypodermis
a. A superficial fascia, subcutaneous tissue
b. There is areolar connective tissue, blood vessels and adipose tissue
c. Some amount of adipose tissue is useful for protection – it anchors the skin to underlying structures, absorbs shock, reduces heat loss

Pigmentation in the skin
1. Melanin: the most important pigment, produced in the skin. Gives colours of yellow, rust, brown, black. The skin colour is dependent on the relative amount of other pigments. 
We all have the same levels of melanin, just with different activities. Those that live in areas with increased sun will have higher activities of melanin.

Not enough sunlight in children does not activate calcium in growing children, which causes rickets (a disorder that causes the bones to curve)


	2. Carotene: yellow/orange pigment that is acquired from plants

	3. Hemoglobin: gives the skin a pinkish hue in fair skinned people.
Cyanosis is when the skin has a blue tone as a result of deoxygenated blood (cases of low oxygen)

2.3: Accessory structures of the skin
1. Hair and hair follicles
a. Function:
i. Sense insects on the skin
ii. Guard the head (trauma, heat loss, sun)
iii. Shield the eyes, filter air
b. The hair shaft:
i. The medulla is the inner layer. It is composed of larger cells in is absent in fine hairs
ii. The cortex is the middle layer. It has several layers of flattened keratinocytes. This is where the pigment is found
iii. The cuticle is the outer layer. It is a single layer of overlapping cells
iv. Split ends occur when the cuticle is raised
v. Dark hair turns gray or white because the pigment production is reduced and the colour gets diluted out
vi. The shape of the hair shaft determines if the hair will be straight or curly
vii. The muscle attached to the hair follicle causes goosebumps because it contracts as it tries to raise the hair (contracted muscle = bump)

c. Hair structure
i. The shaft: above ^
ii. The root: embedded in the skin
iii. The bulb: on the deep end of the follicle with papilla and root hair plexus
iv. The follicle: has outer connective tissue/inner epithelial root sheath
v. Arrector pili muscle: contracts to pull hair
vi. Sebaceous gland: holocrine gland that secretes sebum

d. Clinical: hair thinning and baldness
i. Vellus hair is fine – body hair of women and children
ii. Terminal hair is thick – male body hair, eyebrow, head
iii. Hirsutism is the overgrowth of hair caused by excess testosterone, which is more prominent in females because they have less hair to begin with
iv. Hair goes through a growth cycle: the active growth phase, the regressive/resting phase, and the dormant phase, when it falls out. Hair has a limited amount of cycles (thinning hair). 
v. Eyebrows have a shorter life cycle, which is why they do not grow longer
vi. Alopecia is thinning of the hair
vii. Male pattern baldness results from a gene that changes the response of hair to testosterone which will shorten the hair cycle. It eventually becomes so short that the hair becomes dormant before growing out of the follicle



2. Nails: a modification of the epidermis which provides protection
a. The lunula is the part of the nail that covers the nail matrix, is white because it is thicker and harder to see the underlying blood vessels
b. Clinical: abnormalities can help diagnose 
i. Yellow tinged: fungal infection/respiratory or thyroid gland disorder
ii. Thickened: fungal infection
iii. Spoon nail: iron deficiency
iv. Beau’s lines: malnutrition (the nail stops growing when the nutrients are prioritized to help necessary organs function, nail growth is stopped in times of improper nutrition)

3. Sweat glands (sudoriferous glands)
a. Everywhere but nipples and external genitalia. Sweat is composed of salt, urea, and water
b. Merocrine: most common (palms, soles, forehead), have simple coiled tubular glands with a pore at the surface
c. Apocrine: the axillary and anogenital areas, are larger and empty into the hair follicles. 
i. Produce sweat that also has fatty substances and proteins, and will produce a smell
ii. Their function is not known, but may be similar to sexual scent glands in other mammals (not for temp. regulation) 
iii. Activated in times of stress
d. Ceruminous: secrete wax in the ear canal to deter insects
e. Mammary: secrete milk

2.4: The major functions of skin
1. Protection
a. Chemical: secrete acidic substances to kill bacteria, and melanin
b. Physical: trauma and bacterial barrier, waterproof
c. Biological: macrophages
2. Body temperature: vasoconstriction and dilation
3. Cutaneous sensation: obtain information by touch
4. Metabolic: absorb vitamins and topically applied medication
5. Blood reservoir: Holds 5% of blood volume
6. Excretion: lets out ammonia, urea, and uric acid in sweat

Burns
· First degree: only on the epidermis and will eventually be replaced by the underlying skin layer
· Second degree: on the epidermis and upper dermis. The two layers will separate from each other and cause fluid filled pockets. Can still be replaced by the underlying dermis over time
· Third degree: on the entire skin, not painful because all nerve cells are destroyed. Skin grafting must be used to treat the skin.









Lecture 3: Bone tissue

Bone: a living, dynamic tissue that responds to its environment
· Reacts to force (by increasing/decreasing density)
· Stores calcium to transfer to blood as needed


Functions of bone
1. Support – allows us to stand straight
2. Protection – protects the organs
3. Anchorage and movement – holds certain parts, moves others
4. Mineral storage – stores calcium phosphate salts
5. Blood cell formation – occurs in the red bone marrow
6. Fat storage – a deposit in the lumen
7. Hormone production – regulates glucose and metabolism

3.1: Cartilage
· Avascular (no nerve fibers)
· Ground substance with glycoaminoglycans (GAGs), chondroitin sulphate, hyaluronic acid, and chondronectin (an adhesive protein that attaches cells to collagen fibers and holds them in place)
· Mostly collagen fibers with some elastic
· With age, some cartilage is replaced by bone tissue (less flexibility)

KEY TERMS FOR CARTILAGE

Perichondrium: wraps around the cartilage, can form scar tissue where there is damage (because cartilage does not repair itself well) 

Chondroblasts: Immature cartilage cells

Chondrocytes: mature cartilage cells

Lacunae: Localized clusters of chondrocytes in the cartilage, because in making cartilage they end up trapping themselves

Types of cartilage
1. Hyaline
I. Most abundant, firm support and pliability
II. Lots of dispersed collagen with few chondrocytes
III. Found in embryonic skeleton, ends of long bones, costal cartilage of ribs, cartilage of the nose, trachea, and larynx
IV. Function: supports, cushions, resists stress
2. Elastic
I. Similar to hyaline but with more elastic fibers
II. Found in the external ear and epiglottis
III. Maintains shape while giving flexibility (which is why it is ideal for epiglottis, maintains its shape and bounces back)

3. Fibrocartilage
I. Chondrocytes alternating with thick collagen fibers
II. Structural intermediate
III. Function: tensile strength and absorbs shock
IV. Found in discs of knee joints

Bone cells
1. Osteogenic cell: a stem cell
2. Osteoblast: responsible for bone growth
3. Osteocyte: mature cell, monitors and maintains the bone matrix
4. Osteoclast: Develops from macrophages, chews up bone to put calcium back in the blood

Calcified tissue
Compact bone forms the dense outer layer, which are regular structures with a lumen (where nerves and blood vessels are located).

 Spongy/trabecular bone forms the red marrow found in spongy bone. It is an irregular pattern.

Linings:
· Periosteum: outer fibrous layer and inner osteogenic layer
· Endosteum: Covers trabeculae of spongy bone, lines canals of compact bone

Classification of bones

Classified by their shape, not size. The overall structure is the same for all bone shapes;
· Compact bone is external surface
· Trabecular bone (spongy)

1. Long bones: much longer than wide with a shaft and two ends. Mostly compact bone with a marrow cavity and spongy bone near the joint ends
2. Short bones: roughly cube shaped and primarily spongy bone
3. Flat bones: thin, flattened (ex. Skull, ribs, breastbone)
4. Irregular bones: everything else, primarily spongy (vertebrae)

3.2: Microscopic structure of long bones
1. Diaphysis
I. The tubular shaft of long bone
II. Collar of compact bone around the marrow cavity
III. Contains fat in adults

2. Epiphyses 
a. The extremities of long bone, expanded for articulation
b. The outer layer of compact bone
c. A thin layer of hyaline cartilage

3. Epiphyseal line
a. Where there was cartilage in children and adolescents, now replaced with bone

4. Membranes
a. Cover the outer and inner surfaces of long bones
b. Contain osteoblasts and osteoclasts

Structure of other bone types
· The others have a similar structure (compact outside, spongy inside)
· Contain bone marrow between trabeculae

1. Microscopic structure of compact bone
· Osteon (haversian) system
· Osteon: sort of like a weight bearing pillar, the building block of compact bone
· One osteon is a group of tubes of bone matrix – each is called lamellar bone
· Collagen fibers run at right angles to each other to give max strength
· Central (haversian) canal
· Up and down pathways for nerves and blood vessels
· Perforating (volkmann’s) canal
· Horizontal canals that connect to the central canals
· Osteocytes
· Mature bone cells that sit within cavities in the bony matrix. Found in areas where adjacent lamellae meet
· Canaliculi
· Small canals that connect lacunae to provide pathways for osteocytes to meet
· Interstitial lamellae
· Fill in the gaps/are leftovers of destroyed osteons
· Circumferential lamellae
· Sheets of bone, the smooth outer wrapping

2. Microscopic structure of spongy bone
· Contain trabeculae, osteocytes and Canaliculi
· Trabeculae are arranged along lines of stress to aid in resistance
· No osteons
· Nutrients diffuse through canaliculi to reach osteocytes

3.3: Bone formation and remodelling (osteogenesis or ossification)

1. Intramembranous ossification
a. Bone develops from fibrous CT membrane that has mesenchymal cells
b. These are the flat bones – skull and clavicles
c. Begins at 8 weeks of embryonic development
d. Membrane to bone


2. Endochondral ossification
a. All other bones
b. Begins in the second month of development
c. Replacing hyaline cartilage with bone
d. After ossification is complete, hyaline cartilage still remains on the epiphyseal surfaces (as articular cartilages), and at the junctions of diaphysis/epiphyses (forms epiphyseal plates, long bones continue to grow)


Mechanisms of bone growth
· During youth, long bones lengthen by interstitial growth of the epiphyseal plates. Bones grow in thickness by appositional growth.
· As long bone lengthens, there is also reshaping at the end, called bone remodelling.
· As length increases, ends are made thinner while internal surface is thickened.
· Bone is destroyed with osteoclasts and laid down by osteoblasts.
· The epiphyseal plate stays the same thickness throughout remodelling because as cartilage is added, it ossifies. So, cartilage is not staying in the same place. At the end of growth, it becomes thinner, and bone will start to fuse with bone on either side of the plate. It is now the epiphyseal line.
· Growth in width is called appositional growth by osteoblasts

Parathyroid hormone as blood calcium control
In times of low calcium, PTH is released, which targets the GI tract to absorb more calcium. It also tells the kidneys to minimize the rate at which calcium is lost, and triggers bones to increase osteoclast activity, which slows the rate at which calcium is lost.

Osteoporosis
· Osteoclast activity is reduced, so bone is being chewed up before it can be replaced. There are tiny holes in the bone, which weaken it.
· Menopause causes drop in estrogen, a hormone that maintains bone density
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The axial skeleton is composed of the cranium and the facial bones.

The cranium

Divided into vault (superior/lateral/posterior and forehead) and base (inferior).
The cranium houses the brain and organs for hearing and balance. There are also 3 bony ridges internally that function as shelving units to keep the brain in its place, and divide it into sections.
· Anterior fossa
· Middle fossa
· Posterior fossa

1. The frontal bone
a. Forms the forehead and meets with the two parietal bones
b. The eyebrow ridge is formed from the frontal bone curving backwards to form the internal side
c. Openings at the eyebrow region are passageways for blood vessels, these are called the supraorbital foramen
d. On either side of the glabella are 4 pairs of sinuses, and a sinus headache would result from sinuses directly behind the glabella being blocked
2. Parietal bones
e. Paired, and they form the superior and lateral aspects of the skull
f. A sagittal suture knits them together

2. Occipital bone
a. At the base of the skull, forms the post aspect and walls of post cranial fossa (back of the head)
b. Attaches to the 2 parietal and temporal bones, as well as the sphenoid
c. Large hole where the spinal cord enters – foramen magnum
d. Occipital condyles on each side of this that connects with the first cervical vertebra and allows us to nod up and down
e. The external occipital protuberance is a projection at the back of the skull that gives rise to the base of the cranial cavity (circled)

3. Temporal bones
a. Paired, form the inferior and lateral aspects and parts of the cranial floor
b. At the level of the ear canal 
c. Important regions on the temporal bones
i. Squamous region:
ii. Tympanic region: surrounds the external acoustic meatus
iii. Petrous region: (Internal) houses the middle and inner ear cavities
iv. Mastoid process: attachment site for neck muscles
v. Styloid process: attachment for tongue muscles
4. Sphenoid bone
a. Complex, forms base of middle cranial fossa
b. Projections of the sphenoid bone
i. Greater and lesser wings
ii. Pterygoid processes – attachment sites for chewing muscles
iii. Optic foramina – canals for the optic nerves
iv. Superior orbital fissure – passageways for motor nerves of the eyes (allow to look in different directions)
5. Ethmoid bone
a. Lies deep between the orbits and nasal cavities
b. Cribriform plate
i. Forms the roof of the nasal cavity, floor of anterior cranial fossa. Holes (olfactory foramina) for transmitting olfactory nerves
c. Perpendicular plate
i. Projects inferiorly to contribute to nasal septum
d. Crista galli
i. Projects superiorly to attach to the dura mater of the brain

Cranial Sutures
1. Coronal suture – frontal and parietal bones
2. Squamous suture – parietal and temporal
3. Lambdoid suture – occipital and parietal
4. Sagittal suture – the parietal bones

The facial bones
· Contain cavities for sight, smell, and taste organs
· Provide openings for air and food
· Secure teeth
· Anchor facial muscles (to show emotion and expression)

1. Mandible (the lower jaw bone, strong and movable)
a. Starts as two single bones that fuse into one (why some babies develop cleft lips, something went wrong when the bone comes together)
b. Function of chewing and biting

2. Maxillary bones 
a. Also start as two single bones, which fuse medially
b. Alveolar margins hold the teeth of the upper jaw
c. Palatine processes project to form part of the hard palate
d. Also reach up to connect with the cheek bones
e. Has maxillary sinuses, which are most likely to get infected because of their proximity to the nasal cavity
3. Zygomatic bones (the cheekbones)
a. Articulate with the maxilla, frontal, and temporal bones

4. Nasal bones
a. 2 small rectangular bones that fuse to form the bridge of the nose

5. Lacrimal bones
a. Each has a depression for the lacrimal sac that collects tears from the eyes

6. Palatine bones
a. Two L shaped bones that contribute to the hard palate as well as the orbits

7. Vomer
a. The only other single bone of all the facial bones
b. Contributes to the structure of the nasal septum

8. Inferior nasal conchae
a. Ensures that air swirls around instead of directly entering the system, this allows for more time for air filtering

Paranasal sinuses
Function of making the skull lighter to reduce work for the neck muscles; and echoing chambers for voice (this is why voice sounds different when sick and sinuses are clogged).
1. Frontal
2. Maxillary
3. Sphenoid
4. Ethmoid

Hyoid bone
Not a facial bone, but does not fit into any other category. It is the only bone that does not articulate with any others, but is instead held in place by muscles. It aids in supporting the tongue as it moves around.



Lecture 5: Bone (again)

The vertebral column

Involves 33 bones (24 are individual) that are stacked on top of each other with intervertebral discs in between, and a canal through the center for the spinal cord. Each has projections, which are sites for muscle or bone attachments.

Functions
1. Bearing weight
2. Anchoring muscles and ligaments
3. Protecting the spinal cord

Supporting the vertebral column
1. Ligaments
a. Support columns of bones to stay upright
b. Major supporting ligaments: anterior/posterior longitudinal
c. Broad anterior is attached to bony vertebrae and discs to prevent hyperextension of the spine (bending backwards)
d. Posterior is narrow, only attached to discs to prevent hyperflexion

2. Intervertebral discs
a. The cushioning between vertebral bodies
b. Absorb shock and account for 25% of the vertebral column
c. Has a nucleus pulposus in the centre, and annulus fibrosus around the outside
d. A herniated disc occurs when the nucleus pushes past the boundary of the annulus fibrosus and puts pressure on the nearby nerve. This causes numbness or pain depending on the type of nerve

The typical vertebra
· Body is weight bearing
· Vertebral foramen is the canal for the spinal cord
· Pedicle and lamina project out to make the spinous process (surrounds the canal)
· Pedicles have notches to make intervertebral foramina where spinal nerves pass through

1. The cervical vertebrae
a. 1: Atlas – the first vertebra
i. No spinous process – just a ring of bony material with a large opening because the spinal cord is narrowing itself down from the brain
ii. Pedicles and laminae not relevant
iii. The interaction between atlas and axis allows us to move our head side to side

b. 2: Axis – the second vertebra
i. An intermediate between atlas and normal vertebrae
ii. There are pedicles and laminae, with slight spinous process
iii. Dens: rounded bony projection. It is a pivot joint that allows for side-to-side rotational movement of the head.

c. 3-7 – typical normal vertebrae
i. Oval body, broad horizontally
ii. Short spinous process
iii. Large, triangular vertebral foramen
iv. Transverse process has transverse foramen (vertebral artery to brain)

2. Thoracic vertebrae
a. 12 total, which all have ribs attached and gradually increase in size
b. Heart shaped body with facets for attachment to ribs
c. Circular vertebral foramen
d. Long spinous process that points down
e. Transverse processes have facets for articulating with tubercles of the ribs

3. Lumbar vertebrae
a. Kidney shaped bodies that increase in size in order to carry out weight bearing function for the lower back
b. Short and thick pedicles and laminae
c. Flat and short spinous processes
d. Triangular vertebral foramen
e. Articular facets oriented opposite to each other to make a lock and key mechanism

4. Sacral vertebrae
a. Starts as 5 separate vertebrae that fuse together in adolescence (which explains why small children are more flexible)

5. Coccygeal vertebrae
a. This is the tailbone – 3 or 4 fused coccygeal vertebrae. An attachment area for some pelvic ligaments

The bony thorax
Composed of the thoracic vertebrae, ribs, costal cartilage and sternum
Forms a protective cage around the heart, lungs, and major blood vessels
Supports upper limbs and provides muscle attachment for back, chest and shoulders

The sternum
Fusion of
· Manubrium – articulates with clavicles
· Body – articulates with 2nd to 7th ribs
· Xiphoid process – mostly all cartilage, at bottom of sternum

3 important anatomical landmarks:
· Jugular notch: shallow indentation that lines up with T2/3. 
· Sternal angle: Cartilaginous hinge between the manubrium and the body of the sternum. Lines up with T4/5.
· Xiphisternal joint: fusion of the sternal body and xiphoid process (opposite to T9)


The ribs
Ribs 8-10 do not attach directly to the sternum, but indirectly through 7. Numbers 11-12 do not attach anteriorly but have a strong posterior attachment (floating ribs).

· Rib bones are classified as flat bones
· Main portion is the shaft
· Costal groove is the interior surface that has a slight depression to provide an anchoring spot for nerves and blood vessels
· The head has 2 facets
· Note articulations with vertebra on diagram

Appendicular skeleton

Pectoral girdle: 2 pairs of bones (clavicles and scapulae)
· Function of providing great range of motion
· Scapulae (shoulder blade) only attach laterally and provide a socket (glenoid cavity) for the shoulder joint. They are attached to many muscles but no bones in order to move more easily.
· It is much easier to dislocate the shoulder than the hip because of the shallowness of the glenoid cavity
· Clavicles are the S-shaped collarbones that curve in such a way that if it fractures, it will do so outwardly and away from puncturing the subclavian artery

The upper limb: 30 separate bones between the arm, forearm and hand
1. The humerus:
a) The only bone of the arm
b) Articulates with scapula (via glenoid cavity), radius, and ulna
c) Has shorter neck than the femur
d) Tubercles: function???
e) Funny bone is when you hit the ulnar nerve, which is very close to the surface

2. The radius:
a) Head at proximal end, wider distal end
b) Always on the thumb side, and forms the wrist joint

3. The ulna
a) Longer than the radius because it has an extra part at the top which forms the elbow joint
b) Olecranon process to prevent hyperextension

These bones are wrapped in a membrane formed of ligament (which is usually not a sheet of tissue like it is here), called the interosseous membrane
4. The carpus (wrist)
a) There are 8 carpels: scaphoid, lunate (most important ones because they are the only two to articulate with the radius), triquetrum, pisiform (bottom row, then), trapezium, and trapezoid, capitate, hamate.

5. Metacarpus
f) 5 long bones where the distal ends are the knuckles
g) Numbered 1-5 (roman numerals) from thumb to little finger
h) Proximal ends articulate with wrist bones
b. Phalanges
a) Fingers have three, thumb has two
b) Also numbered 1-5 from thumb to little finger
c) Proximal, middle, and distal phalanges
d) Anatomical name for the thumb is the pollex

The pelvic girdle
Attaches the lower limbs and balances the body weight. Forms a complete circle through which the baby will exit in women (which is why it is larger for females).
The ileum, ischium, and pubis start off as separate bones and fuse.
The acetabulum is the area where all 3 bones fuse, and also serves as the socket for the hip joint.

1. Ilium
2. Ischium – with ischial tuberosity, which is the part that we sit on
3. Pubis

The lower limb: 
4. Femur – the largest, longest, and strongest bone of the body
a. Much longer neck compared to the humerus because it inserts deeply into the acetabulum, ensuring that the legs point down
b. A hip fracture is actually a fracture in the neck of the femur
c. Trochanters are the tubercle equivalent for the femur bone

5. Tibia
a. Transfers the weight from femur to foot, second largest and strongest bone

6. Fibula

These bones are held together with an interosseus membrane and tibiofibular joints.

7. Tarsus
a. The ankle bone, composed of 7 tarsal bones
b. Calcaneus (heel bone)
c. Talus (part of the ankle joint
d. Others: navicular, cuboid, intermediate cuneiform, lateral cuneiform and medial cuneiform

8. Metatarsals
a. 5 miniature long bones numbered 1-5 from hallux (big toe) to smallest

9. Phalanges
a. Hallux has two, remaining have three (proximal, middle, and distal)





Lecture 6: Joints

A joint is a site where two or more bones meet. They are classified by structure and by function.

Structural types of joints

1. Fibrous joints – joined by fibrous connective tissue, no joint cavity
a. Sutures: no movement. The overlapping or interlocking of two bones, where the junction between them is held together with short CT fibers
b. Syndesmoses: very limited movement. Can be a cord (ligament) or a sheet (interosseous membrane) of fibrous connective tissue
c. Gomphoses: immovable unless the tooth is being lost. Peg in socket system that is only found with the teeth.

2. Cartilagenous joints – bones united by cartilage
a. Synchondroses: attaches two areas of the same bone for growth (epiphyseal plate)
b. Symphysis: articular surfaces covered with hyaline cartilage (pubic Symphysis, intervertebral joints)

3. Synovial joints – most joints that provide lots of movement, characteristics;
a. Articular cartilage: covers opposing bone surfaces with a cartilaginous membrane that merges into the membrane of the joint cavity
b. Joint cavity: synovial cavity that is filled with fluid to prevent the bones from rubbing against each other, allows for comfortable articulation
c. Articular capsule: double layered inner synovial membrane that merges with the periosteum
d. Synovial fluid: fills the joint cavity and reduces friction
e. Reinforcing ligaments: restricts movement of the joint by going completely across the joint to anchor the bones

Bursae - a sac lined with synovial lining and containing a film of synovial fluid (acts as a lubricant to reduce friction). Found in areas where extra cushioning is needed.
· Bunion: swelling of the bursa on the great toe. It is overworked and swells to provide more protection, which pushes the toe on an angle.

Tendon sheaths – elongated bursa that wraps around a tendon so that it does not wear away.

Factors that influence joint stability
1. Articular surfaces: shape contributes to stability, best is deep ball and socket joints.
2. Ligaments: more ligaments give more strength but less range of motion. They stretch 6% of their length before breaking. After being stretched, they stay that way

Common joint injuries
1. Sprains: partially torn ligaments will repair themselves slowly due to poor vascularization and when weight is put on the joint.
2. Cartilage injuries: usually on the knee. No blood supply so no repair
3. Dislocations: bones forced out of position.


Movements allowed by synovial joints

Flexion: decrease angle
Extension: increase angle to 180
Hyperextension: increase beyond 180
Dorsiflexion: top of the foot approaches the skin, decreases angle
Plantar flexion: angle approaches 180 (foot)
Abduction: away from the midline
Adduction: toward the midline
Lateral rotation: toes out to side
Medial rotation: toes toward the midline
Inversion: foot goes out to side
Eversion: foot toward midline

Types of joints

1. Plane joint: 2 flat opposing surfaces, sliding movement (intercarpal)
2. Hinge joint: there is a trough to allow flexion and extension (elbow, interphalangeal)
3. Pivot joint: insertion into a ring (between atlas and axis)
4. Condylar joint: rounded slightly with a depression to make the bones fit together 
5. Saddle joint: allows for opposable thumbs
6. Ball and socket joint: found in shoulder and hip joints
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