Anatomical terms
Standard anatomical position=initial reference point
1. Axial part =head, neck& trunk
2. Appendicular part =appendages or limbs
Body planes & Sections
1. Sagittal plane: divides into Right/Left
Midsagittal=Median runs the midline/divide 2 halves
Parasagittal: parallel to the sagittal plane
2. Frontal plane(coronal): divides into Anterior/Posterior (front/back)
3. Transverse/horizontal plane: divides into Superior/Inferior
(up/down)
Obligue section: divide Diagonal [rare]
Diaphragm divides the two cavities
The weakest protection point is the abdominal pelvic cavity

1. Dorsal body cavity
Skull with brain
delicate spinal cord

Cranial cavity
Vertebral (spinal) cavity

Superior: Up
Inferior: Down

Anterior: Front
Posterior: Back, Behind

Medial: Toward midline, inner side
Lateral: Away from midline, outer side

Intermediate: Between medial lateral

Proximal: Close to the point of attachment
Distal: Far from the point of attachment

Superficial: Toward the surface
Deep: Away from the surface

2. Ventral body cavity

Thoracic cavity

2 pleural cavities+ central pericardial cavity

Abdominopelvic cavity

Superior abdominal cavity-(Liver, Stomach, intestines, spleen)
Inferior pelvic cavity-(Bladder, Reproductive organs, Rectum)

Abdominopelvic Quadrants

R. Upper quadrant

L upper quadrant

R. Lower quadrant

L. Lower quadrant

Abdominopelvic regions

R Hypochondriac region

Epigastric region LHypochondriac region

R Lumbar region

Umbilical region L Lumbar region

Carpal (wrist)

R lliac region Hypogastric region L lliac region
Cephalic Cephalic
Frontal Otic

Orbital W /Occipital (back
Nasal —— — — § of head)

Oral = Upper limb
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Integumentary system = skin

Structure: epidermis dermis

Epidermal cells
1. Keratinocytes: The outermost layer of the skin, holds the epidermis
2. Melanocytes: Produces melanin in deepest layer of dermis
3. Dendritic cells: Protect skin from any foreign organisms that can enter the body, located in the middle of the
body
4. Tactile cells: How the touch receptor with sensory nerve ending
4 Main epidermal layers Thin Skin
Stratum corneum: Outermost layers that has large amount of multiple layers of dead cells
Stratum lucidum: only on joints where skin are only found in thick skin
Stratum granulosum:
Stratum spinosum

Stratum basale: Innermost layer

DERMIIS: strong, flexible connective tissue layer have fibroblasts, macrophages, and mast cells

Thick skin: involves main 2 layers

Papillary layer: Allows tight fit between thick/thin layers with bumpy layer

Dermal papillae: Upper part of the bumpy layer of papillary layer, have capillaries/nerve endings for touch/pain

Dermal ridges: gives friction ridges for skin to be tight and holds the epidermis in place.

Reticular layer: Deeper thick layer of dermis(Dense irregular CT) has the cleavage(tension)lines that gives

Involves collagen giving strength/hydration and elastic fibers giving stretch/recoil

Stretch mark/striae: Due to rapid skin increase and stretch pressure

Blister: Fluid formed inside the space between epidermis and papillary dermis/reticular dermis -happens by constant

rubbing and making lots of friction.

Flexure lines: tight epithelium connects with bones and allow bending of the joints and etc

Hypodermis: added layer that has areolar CT, Blood vessels/adipose tissues

Involves anchors skin that allows the sliding/cushioning/holding movement of skin and stores fat

Three main pigments

1. Melanin: only pigment made in skin gives variety of different colours that depends on by type/amounts +
keratinocyte

2. Carotene: changing colour depending on the pigments found in plant products

3. Hemoglobin: From capillary circulation that gives skin pinkish colour

Cyanosis: turning bluish colour by lack of oxygen rich blood circulating the body

Hairs & follicles

Functions of hair: senses anything that touches a tip of hair before touching the skin, cushioning body, protect from



small particles entering body parts, prevent heat loss

Hard keratin protein: gives much stronger hair, protecting epithelial cells

from damage or stress that has potential to kill the cell
Hair Structure:

Shaft: part where hair is exposed out of skin 3 layers
Root: within hair follicle, under skin

Bulb: deep end of follicle, has papilla+ root hair plexus

Follicle: outer CT that surrounds hair, hair matrix

Arrector pili muscle: contracts to pull hair up and generate heat, also

making goosebumps

Sebaceous gland: secrete the oily substance sebum- waterproofs
and lubricates the skin/hair
+ protect skin from bacteria, give slow water loss

3 layers of Shaft
- Medulla: large cells separated by air spaces-not in fine thin
hairs, only in thick hairs
- Cortex: Several layers of flat keratinocytes-contain pigment
- Cuticle: Single layer of overlapping cells

- Split ends is dead end hairs

- Hair turning white/grey due to loss of pigment melanin

and instead there is a hair follicle's space filled with air

Hair Thinning/Baldness

Follicle wall

« Peripheral
connective tissue
(fibrous) sheath
*Glassy membrane

« Epithelial root sheath
* External root sheath
* Internal root sheath

Hair
«Cuticle
«Cortex
*Medulla

Hair shaft

r

Arrector —
pili
Sebaceous
gland

Hair root —‘IX)-\-

Hair bulb —‘l}\b

Hair shaft

Arrector
pili

gland
Hair root

Hair bulb—[[—ﬁg

Vellus hair: finer hair with no medulla vs terminal hair: thicker body hairs

v

Sebaceous- !

* Glassy membrane
_——+ External epithelial root sheath
~_——~+Internal epithelial root sheath
- Hair root
—— + Cuticle
- * Cortex
7+ Medulla
8 Hair matrix
4 Hair papilla
. Melanocyte

Follicle wall
r_?- Connective tissue root sheath

I Subcutaneous adipose tissue
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(c) Diagram of a longitudinal view of the expanded hair
bulb of the follicle, which encloses the matrix

-hair growth depends on hormones, nutrition hirsutism: unusual excessive hair for women

Growth cycles: each hair follicles have Active growth phase -> regressive/resting phase

eg. Head hair has longer cycles than eyebrows

Alopecia: Patches/spots baldness

Male pattern baldness: baldness due to testosterone constantly changing DHT B

-Loss of active growth phase genetic problem

Nails: modified epidermis that is protective and helpful tool
Lunula: inner white crescent part of nail

Free edge: Ends part of nail

Nail Body: exposed part of the nail distal to the root Nail

matrix

Nail folds: end part of skin on top of nail

Hyponychium: under distal part of finger nail

Health Status from Nail

-Yellow-tinged: Fungal infection, or fungal infection or a
serious respiratory or thyroid gland disorder

-Thickening: Fungal infection

Free edge
of nail

nail

Laternal
nail fold

Lunula

Eponychium

(cuticle) |
Rootof  Proximal Eponychium
nail nail fold (cuticle) Body of nail

Nail bed

Free edge
of nail

Phalanx
(bone of
fingertip)
Stratum
germinativum



-Spoon nail: possible iron deficiency

-Horizontal lines: malnutrition; irregular stoppage of matrix growth

Sweat Glands(Sudoriferous glands): located mostly all over skin surface giving Na+, H20, urine-waste product
-Giving sweat fluid secretion by the control of SNS eg. From stress

i)Merocrine: common simple coiled tubular glands with pore at surface

ii)Apocrine: larger glands with ducts links to hair follicles, have fatty substances & some proteins which is odourless
until when bacteria is present

Modified sweat glands: Cerumious(cerumen) — secrete ear wax, mammary — secrete milk

Major Function of Skin
1. Protection: 3 barriers-chemical: acidic skin; sweat, physical: barier from injury & bacterial invasion + waterproof,
biological: langerhans cells of epidermis and macrophages in dermis
Body temperature: sweating vasoconstriction
Cutaneous sensation: know the texture, temperature, pain by sensory receptor etc
Metabolic: vitamin D, carcinogens

Blood reservoir: skin blood vessels stores some blood

o v M wNh

Excretion: nitrogenous acid waste excreted as sweat

Burns —heat, electricity, radiation, chemicals

First concern: dehydration Second concern: Infection into deeper layer
1t degree: only epidermis

2st degree: epidermis & upper dermis

3 degree: entire thickness of skin all of dermis

-repair by skin graft etc, concern of rejection

Rule of nines: information on show much body surface area has been burned on a person



Anatomy of Skeletal System- A. Bone Tissues

Function of bone: Support-framework for body support Protect-preventing damage to inner organs, Anchor & move- allows the muscle
to hold and move, Mineral & fat storage-holds the mineral from distribution of blood also holds growth factors & fat gives energy to
the body if necessary, Blood cell formation-hematopoiesis occurs in red bone marrow, Hormone production-hormone for regulating
insulin secretion, glucose homeostasis

- Bone contains calcium, it is resorbed & transferred to bloodstream when need
Structure of Bony Tissues VS Cartilages

Cartilage: has dense CT and bone, giving toughness with flexibility —stronger than CT
-It is avascular-no blood, nerve supply needed

-It is well hydrated

-It has lots of substances ex. GAGs, chondroitin sulfate

-It has collagen fibers giving some elastic fibers

Perichondrium: is dense irregular CT that surrounds the cartilage of developing bone
Chondroblasts: Immature cartilage cells — developing form

Chondrocytes: Mature cartilage cells — developed form

Lacunae: (little hole) Clusters of chondrocytes in cartilage for osteocytes

3 Types of Cartilages
1. Hyaline Cartilage: Most common skeletal cartilage, provides support with flexibility and cushioning
Ex. In ends of long bones
2. Elastic Cartilage: Similar to hyaline, but contain more stretchy elastic fibers-lots of flexibility with keeping shape
Ex. In ears
3. Fibrocartilage: has strength with absorbance to compressive shock
Ex. In discs of knee joints
Bone: Calcium salts —hardness/strength for support + protection
Osteogenic cell (Stem cell) — Osteoblast (Matrix cell) — Osteocyte (mature bone cell) — Osteoclast (bone resorbing cell)

ifi i [~ Artery with
Calcified tissue . Sicliressl capillaries
Compact bone: dense, thick outer layer in the Vein —
. o central |_ Nerve fiber
Microscopic Structure of Compact Bones canal

- Osteon System: structural unit of compact bone
- Osteon: long cylinder running parallel to the long axis of bone

- Lamellae: tiny group of tubes of bone matrix

-different orientation of collagen fibers for sturdy strength of bones
Spongy bone (trabeculae; honeycomb shaped): formed from red bone marrow, inner layer
Microscopic Structure of Spongy Bones Twisting
-have osteocytes & canaliculi arranged along with lamellae free
-trabeculae is thin layer arranged along lines of stress; helps bone to resist stress
-there are no osteons
-nutrients diffuse by canaliculi from the marrow spaces between trabeculae for osteocytes
Linings

- Periosteum: A membrane that surrounds outer surface of bone with fibrous

- Endosteum: A membrane that surrounds spongy bone(inner surface) + and give complex canals of compact bone
Classification of Bones

1. LongBones: Longer than width a shaft with 2 ends — typical eg. Compact bones; joint ends

2. Short Bones: Close to cube shape — typical eg. Spongy bone; ankle



3. Flat Bones: Thin, some curvature — typical eg. skull _ Spongy
4. Irregular Bones: any other bones with complex shapes i

Proximal—
epiphysis

% .. — Articular
Structure of Long Bones [ VB —cppmaen
1) Diaphysis: Tubular shaft, central part of a long bone B Berticiom
2) Epiphysis: End parts of a long bone +grows separately from shaft-bone growth :

3) Epiphyseal line: Between diaphysis and each epiphysis g

4) Membranes: Covers outer & inner surfaces of long bones 1
Diaphysis—

Compact bone

- Periosteum and Endosteum both have osteoblasts & osteoclasts
Structure of Other Bones
-Similar structures to long bones
-periosteum/endosteum cover compact/spongy bone
-But no shaft, marrow cavity but there is a bone marrow between spongy bone (trabeculae)
= <

Distal
2 Canals epiphysis y

- Central Canal: Long axis of bone Gopyright ©2006 Pearsan Educaton, Inc., pubising as Benjamin Cummings
- Perforating Canal: Perpendicular to long axis of bone
Osteocytes: mature bone cells within lacunae Compcty
L bone *_,..-— Medullary
Canaliculi: small canals that connects each spongy cavity
lacunae + central canal bone [ Interstitial
Perlosteum 335 lamellae  Circumferential 'concentric lamellae

Interstitial lamellae: fill the gaps between forming
osteons or left over osteons from bone
remodeling

lamellae

See Figure 6.3b
below for details

Blood vessels

Lymphatic vessel

iy 1 7 Lacuna Osteocyte
Circumferential lamellae: sheets of bone inside ,J ; k sl Canaliculi /Z/
periosteum Medullary » oy s
cavity Y o J &(—//

U

; | (— Periosteal vein
L fb, Periosteal artery
7 Periosteum:
Outer fibrous layer
Inner osteogenic
layer
Central canal

Bone Formation and remodeling R —— ﬁ
Osteogenesis or ossification V%?
-forming skeleton in embryos, bone growth in fa'::"";f:"e""a'?
childhood, remodeling repair in adulthood

1) Intramembranous Ossification:

-bone develops from fibrous CT membrane that

has mesenchymal cells Spongy -

. . . . bone Perforating canal
-During embryonic development-give birth space yntiate: Cosipadt
-cranial bone of skull vessel bone
2) Endochondral Ossification: Osteons (haversian systems) in compact bone and trabeculae in spongy bone
-bone development by replacement of hyaline
cartilage

-all bones below the skull except clavicles
-after 2" month of development
-more complex by change to hyaline cartilage

Short bones :only primary ossification centre is formed

Irregular bones: formed by various ossification centres

Secondary ossification is complete hyaline cartilage remains:

-on epiphyseal surfaces as the articular cartilage (support growth of bones + cushioning)

-at the junctions of diaphysis and epiphyses where it forms the epiphyseal plates (area for long bones to continue growing)

Bone Growth

-During infant, youth, long bones lengthen entirely by interstitial growth of epiphyseal plates and gain thickness by appositional growth
-most bones stop growing during adulthood, some facial bones continue to grow throughout life

Bone Remodeling

-as bone lengthens, the ends keep the size wider than the shaft

-external ends get slimmer and internal surface get thicker

-bone destroyed by osteoclasts and formed by osteoblasts working both inner and outer surface of growing long bone
-epiphyseal plate stays same size to give the sturdiness

-longitudinal growth ends when bone of the epiphysis and diaphysis fuses =epiphyseal plate closure



Growth in width = appositional growth

-osteoblasts, osteoclasts work rate is not always same rate

-the epiphyseal plate of the long bones of children closes too early
due to elevated levels of sex hormones

Parathyroid hormone control of blood calcium

-As stimulus detect decrease Ca2+ in blood,

-Thyroid/Parathyroid glands release parathyroid hormone for
increase osteoclast level

-Osteoclasts then chew up bone matrix and release Ca2+ into blood

Osteoporosis

-bone resorption giving porous bone

-areas are vulnerable on spine, neck of femur

Also age is a factor as estrogen/testosterone promote bone health by
preventing osteoclast activity (lost Ca+)

Other factors includes: insufficient exercise, poor diet Ca+, protein,
abnormal vit D receptors, smoking

oy
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@ ossification zone
New bone forms.

Endochondral ossification process

Bone growth

Cartilage
grows here.
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.




Anatomy of Skeletal System- B.
206 bones in human skeleton

Axial and appendicular skeletons

Axial skeleton = bones of skull

Appendicular skeleton = bones of upper/lower limbs + pelvic girdles [Attachment to axial skeletons]

Cranium: skull divided into Vault: superior part(lateral/posterior) & Base: inferior

3

Cranium: 8 bones: paired(2) parietal & temporal

-surround/protects brain
bony ridges of the base: anterior(high), middle, posterior(low) fossa

Unpaired(1) frontal, occipital, sphenoid, ethmoid

-curvature of skull gives strong outer
surface for protection

Frontal Bone parts

Supraorbital margin: end of frontal
bone below eye brow

Supraorbital foramen: hole/notch
under eye brow

Glabella: right above nasal cavity

Parietal Bone parts:

Frontal bone
Glabella

Panetal bone

Frontal SQUAME — Frontonasal suture

of frontal bone
Nasal bone

— Supraoital foramen
{notch)

Supracrbital roargin
Supenor orbital

Groater wing of

sphenod bone fissure
Tomporal bone - Optic canal
Ethmosd bone —

intenor ordaal
Lacrimal bong ——- fissure
Zygomatic bone

e MNIEG NASAl CONCh Ethmoxd

Perpendicular plate bone
. Maxila ¢
-forms bulk of cranial vault Inferior nasal conche
. . —omer bone
Occipital Bone parts: Mandbie
Foramen magnum: hole for spinal cord
Maontal -
Occipital condyles: on both sides of foraman
magnum - site for articulation with first
cervical vertebra e
External occipital protuberance: lines of projection at the back of skull
. Maxilla Incisive fossa
Temporal Bone parts. Hard (palatine process) Medial palatine suture
1. Squamous region: big flattened palate | pajatine bone Iiemortital formmen
(horizontal plate) Maxilla
zygomatic process to cheekbone
Zygomatic bone >
. . Sphenoid bone
2. Tympanic region: surround ear Temporal bone (greater wing)
(zygomatic process) - N
(external acoustic meatus-opening) e
Vomer Foramen lacerum
3. Petrous region: inside temporal Mandibular fossa Carotid canal

bone

-Mastoid process: attach some
neck muscles

-Styloid process: attach muscles

of the tongue

External auditory meatus

Styloid process
tyloid p s

i £

M id process
Temporal bone Jugular foramen
(petrous portion)

Occipital condyle
Pharyngeal tubercle
of basioccipital

Parietal bone
External occipital crest

Inferior nuchal line

Superior nuchal line

Foramen magnum
External occipital
(a) protuberance

Copyright © 2004 Pearson Education, Inc.. publisting as Benjamin Cummings.



Sphenoid Bone parts:

1. Sphenoid sinuses: g\
. \} ) Lesser wing
2. Greater/lesser wings: greater wing are on outer surface of skull 7 . Opticcanal [ Superlor
“» orbpita
3. Pterygoid processes: for chewing muscles . gy fissure
Greater \ \ » fc‘:truar:rtl!i':n
4. Optic foramina (canals): for optic nerves for eyes :‘"9 - | D ey
ypophysea 1
. . o . . . f f S ovale
5. Superior orbital fissure: between greater/lesser wings -cranial s%?lzatgrc|ca \‘\::I,:g;?n
; .
nerves for eye movement T s b i
Ethmoid Bone parts: inside orbits/nasal cavities Bty oTaphanol "
1. Cribriform plate: make roof of nasal cavity % o "™
- = . .
(Olfactory foramina: tiny hole for olfactory nerves) flif:;ter < ‘*.wv-j{ “—v,k “}: P
. . - f fissure
2. Perpendicular plate: points downward -part of nasal septum PN
3. Crista galli: points upward —attachment part of brain / ! Pterygoid
. process
Ethmoid sinuses: on the lateral part of ethmoid bone (b) Posterior view
Nasal conchae: on medial part of ethmoid bone
Orbital plates: on lateral part — part of medial walls of orbits C’is‘T galll

Cribriform plate
with cribriform
foramina

Major Cranial Sutures: skull bones are joined by sutures

1.Coronal suture: frontal/2 parietals, 2.Squamous suture:

. . - . Left
parietal/temporal, 3.Lambdoid suture: occipital/2 parietals, |a°:era|
mass
4.Sagittal suture: 2 parietals
e . : Ethmoidal
Sutural bones: tiny irregular bones that are added during fetal oir calle J
development Perpendicular \— Middle
plate nasal concha

Facial Bones have 14 bones [unpaired(1) mandible & Vomer]
[paired(2) maxillae, zygomatic, nasal, lacrimal, palatine & inferior]
1) Mandible: lower jaw bone
— Strongest & largest facial bone
— only movable part on face
B Body of mandible: horizontal(Chin) part (left & right side of jawbone) at mandibular angle

B Mandibular notch: Hollow part

B Mandibular condyle: joining part with temporal «
-}
bone Mandibular notch \[ /'J\ A~ coronoid §"'R‘”

Mandlbular—\ A /£ i L
B Coronoid process: (temporalis) chewing muscle condyle g
. ——— Mandibular foramen
attachment part / \
. . "JJAJ
Mandibular foramina: teeth nerve part A
. e L Alveolar
Alveolar margin: teeth root part Ramus i (-77-“ | margin
of gl i ./Mental
Mental foramina: part for blood vessels nerve to manaile X | foramen
H Mandibular _/
Chm angle L

Body of mandible
(a) Mandible, right lateral view

2) Maxillary bone: paired(2) part fused medially

* Lower jaw

-alveolar margin also holds upper teeth e i

« Temporomandibular joint: only freely movable joint in skull




-palatine processes: top mouth 2/3 of front(anterior) hard palate
-incisive fossa: gives blood vessels & nerves for upper jaw, frontal/zygomatic processes
-both sides with maxillary sinus — easily get infected

3) Zygomatic bones = cheek bone

-zygomatic processes of maxilla, frontal & temporal bones

-inferolateral margins of orbits

4) Nasal bones: 2 tiny rectangular bones fused to form bridge of nose

- frontal bone superiorly & maxillary bones laterally Horizontal hard

5) Lacrimal bones: 2 fingernail shaped bones in anterior, inner medial part of orbit palate

- Joint with frontal, ethmoid bone maxillae
-each has curvature (lacrimal fossa) for lacrimal sac
6) Palatine bones: Right & Left L-shaped bones Coronal suture

Parietal bone

Frontal bone

Sphenoid bone
(greater wing)

Ethmoid bone

Horizontal plates form part of hard palate

Vertical plates form part of nasal cavity & orbit Temporal bone

Lacrimal bone

7) Vomer: single thin bone forms (nasal septum; Lambdoid e L % / Lacrimal fossa
suture 9
that separate the 2 nasal cavities)
Sohur 2
. . . S|
8) Inferior nasal conchae: Superior and middle Occipital Nasal bone
. bone . Zygomatic
nasal conchae under ethmoid bone, B bone
. . ibi i Maxilla
-thin, curved largest 3 pairs of conchae e
. . . . Ext I ti
Orbits: Zygomatic, frontal, maxilla, ethmoid, e
. . . . Mastoid process Alveqlar
lacrimal, sphenoid, palatine (orbital process) Styloid process margins
. . Mandibular condyle \ Mandible
Exam Q. Give names & locations only | S — i e
\;!4 Mandibular ramus .

. Mandibular angle Coronoid process
Paranasal Sinuses:
(a) External anatomy of the right side of the skull

Frontal, Maxillary, Sphenoid, Ethmoid Roaf of orbit Suprsortital notch orbital fissure

- i i « Lesser wing of
Make skull lighter, enhance voice, connect to nasal sphenold bone

cavity + warm/humidify intake air * Orbital plate of )
frontal bone
HyOId Medial wall
« Sphenoid body

-Only bone that does not form joint, have 4 horns, Lateral wall of orbit « Orbital plate

. f ethmoid bone

. « Zygomatic process o

located under chin of frontal bone « Frontal process

+ Greater wing of of maxilla

-Supports tongue, attaches (anchors) to muscles for sphenoid bone « Lacrimal bone

swallowing & speech * Orbltal surface of Nasal bone

zygomatic bone

Floor of orbit

« Orbital process of
palatine bone

* Orbital surface of
maxillary bone

Inferior orbital fissure
Infraorbital groove
Zygomatic bone

Infraorbital foramen « Zygomatic bone

(b) Contribution of each of the seven bones forming the right orbit



. Crista galli
Frontal sinus Ethmoid {Cribri fgrm

Superior bone plate

nasal concha N
Middle Ethmoid

Sella turcica
nasal concha | one

Superior, middle, and
inferior meatus

Nasal bone

Perpendicular
plate of
ethmoid bone

Inferior nasal
concha

Nasal bone
Septal cartilage

Anterior nasal spine \
Palatine 0 Vomer

| /A Maxillary bone bone [ i
sinus \ (palatine process)  Hard - paatine process — ﬁf"ﬁg,'ﬁﬂ:' argin
Pterygoid palate| of maxilla

process - |

R R e (b) Nasal cavity with septum in place showing the contributions
Palatine bone Palatine bone of the ethmoid bone, the vomer, and septal cartilage
(perpendicular plate) (horizontal plate)

Sphenoid
bone




Vertebral Column
33 bones: 7 cervical, 12 thoracic, 5lumbar, 5 sacral, 4 coccyx
3 main functions: weight bearing, anchor for muscles/ligaments, protection of spinal cord
Curvatures: for sturdiness and flexibility cervical/Lumbar-concave, thoracic/sacral-convex
Supporting elements
1. Ligaments:
Anterior/posterior longitudinal ligaments: major supporting ligaments
-Anterior is strong and attached to bony vertebrae/discs prevent Hyperextension limited
backward motion of spine
-posterior is thin and only attached to discs preventing hyperflextion limited forward motion
of spine
2. Intervertebral Discs
- cushions vertebral bodies-prevent from shock
nucleus pulposus in centre —gives elasticity/compressibility
annulus fibrosus around periphery —risists tension in spine
Discs thickest in Lumbar/cervical region for flexibility requires lots of movement
Herniated disc is broken/ruptured disc, giving pressure on the spinal nerve
Typical Vertebra-larger as one descends
Vertebral foramen: - Vertebral canal: spinal cord passage
Vertebral arch: including paired pedicles & laminae
Intervertebral foramina: Spinal nerve passage between 2 vertebrae connects to spinal cord
7 Processes from each vertebral arch
1 spinous process: muscle attachment
2 transverse processes: 1/side muscle attachment
Paired superior/inferior articular processes: vertebrae linkage
— smooth/collagen coated facets for articulation
Cervical Vertebrae -7 parts- C 15: Atlas C2": Axis
Transverse foramen: gives passage of vertebral artery to brain
Atlas-no body, spinous process facet for dens giving hook connection with axis
Axis-dens or odontoid process for neck movement

Thoracic Vertebrae-12 part-all ribs attached
2 Demi-facets: joins thoracic vertebrae and rib
Vertebral foramen: circular Spinous process: long pointing downward

Lumbar Vertebrae
-short & thick pedicles/laminae for support/strength

Base of
sacrum

Sacral ala 4
f/ ==t

Sacral - = i
promontory ?1 ;

- S1
Anterior —. 35
sacral GaN 2
foramen

Superior articular process

Sacral Vertebrae

5 vertebrae fused to form sacrum

Sacroiliac joint with hip bone

Sacral promontory, transverse lines, sacral
foramina

Median sacral crest, sacral canal, sacral hiatus

Transverse
line

Sacrum

Sacral hiatus

Coccygeal Vertebrae
-Tail bone 3-4 fused vertebrae
—attach some pelvic ligaments

Coccyx —

(a) Anterior view

3/
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Table7.2
CHARACTERISTIC

Regional Characteristics of Cervical, Thoracic, and Lumbar Vertebrae

CERVICAL (3-7)

THORACIC

LUMBAR

Body

Spinous process

Vertebral foramen

Transverse processes

Superior and inferior articular
processes

Movements allowed

Small, oval, wide side to side

Short; bifid (except C;); projects
directly posterior

Triangular, large

Contain foramina

Superior facets directed
superoposteriorly

Inferior facets directed
inferoanteriorly

Flexion and extension; lateral
flexion; rotation; the spine
region with the greatest range of
movement

Larger than cervical; heart
shaped; bears two costal facets

Long; sharp; projects inferiorly

Circular

Bear facets for ribs (except

Superior facets directed
posteriorly

Inferior facets directed anteriorly

Rotation; lateral flexion possible
but restricted by ribs; flexion and
extension limited

Massive; kidney shaped

Short; blunt; rectangular; projects
directly posteriorly

Triangular

Thin and tapered

Superior facets directed
posteromedially (or medially)

Inferior facets directed
anterolaterally (or laterally)

Flexion and extension; some
lateral flexion; rotation
prevented

Superior View

Superior articular .
process and facet [~ Spinous

process

Inferior
articular
process

Vertebral
foramen

Spinous process

Vertebral
foramen

Transverse

Transverse
process

Vertebral
foramen

Spinous process

Transverse
process

%

costal facet
(for tubercle
o i) 4 Superior
. J articular !
Superior process Superior
costal facet and facet articular
Transverse Transverse (for head of rib) process
foramen Body process and facet
Body
(a) Cervical (b) Thoracic (c) Lumbar
Right Lateral View
Superior articular Superior costal
process and facet facet (for head Transverse
of rib) Superior process
Spinous Superior articular‘\
process articular Body process

process

Inferior Transverse
articular process
process

and facet

(a) Cervical

Transverse ]
process \
Transverse —— V¢

costal facet

N,

(for tubercle
of rib)
Inferior Inferior costal Inferior notch
notch facet (for head
of rib) Spinous Inferior articular
Spinous process process and facet
process
(b) Thoracic (c) Lumbar



Bony Thorax -connects the ribs, protecting heart/lungs/vessels
Sternum:

Manubrium: articulates with clavicles by clavicular notches

Body: has notches for articulation with 2-7% ribs

Xiphoid process: attach some abdominal muscle to xiphoid process
Jugular notch: indented part above sternum- vessels running behind
Sternal angle: cartilaginous hinge between manubrium & body of sternum
Xiphisternal joint: fusion of sternal body & xiphoid process

Ribs: 7 true ribs, 5 false ribs ribs 8-10 indirect attachments at the end, ribs 11-12 no attachment-Floating ribs
Parts of Rib Facet for Demifacet for head of rib
tubercle

Shaft: thin and long main portion of rib
Head: where it articulates with costal demi-facet on the

of rib
Body of vertebra

thoracic vertebrae Head of rib
Neck: where .it starts tq bend ‘ Intervertebral disc
Tubercle: articulates with transverse process / Tubercle of rib
. = Neck of rib
Appendicular skeleton ~ \ ~r oxn
Pectoral girdle; pelvic girdle Angle | \ Sternum—— |
: : of o K LAY
Pectoral Glrd.le for upper Ilmb.s b Cross- /: R \&. \
2pairs of bones: Clavicles & Scapulae section '\,0 A/J/ : i ]
Anteriorly: gives of rib x"~/\ 3
Laterally: Costal groove Costal oath ]
Posteriorly: (a) s

-light/lots of freedom of movement- muscles attachment sites
-Scapulae attached laterally
-Socket of shoulder joint(Glenoid cavity) shallow
Clavicles: S shaped for protecting subclavian artery that is running underneath by breaking outward only if damaged

Scapulae: thin, triangular, flat bones Acromion
Spine acromion: articulation with acromial end of clavicle I Suprascapular notch
. L . .
Coracoid process: biceps muscle attachment padi Haviiir Coracois N
: joint  clavicle process 3

30 bones in upper limb

3 Superior border
- 4 'h Supenor
Ry angle

Humerus: longest bone on upper limbs — a\/ Glenoid— /&
-articulate with Ulna/Radius and scapula , f : £

Head: into glenoid cavity for free arm hanging down

i &/
iy
"

Anatomical neck: surrounds head of humerus L e glen0|d cawty
Surgical neck: surrounds long part of humerus <=

. S I = Subscapular
Greater/Lesser tubercle: site of attachment of rotator i & N fossa

cuff muscles
(greater: bigger bumb, lesser: smaller bump

Lateral -5

. — Medial bordet
teGreater border = §

Humerusn ; Head

) ) -Greater tubercle
Intertubercular sulcus: guides a tendon of biceps tubercle | :::;om-cal Intertubercular
. . . groove % #
muscle of arm to its attachment site at the rim of the Surglcal neck Lesber =
glenoid Cavity | f _.::;Jet:le;::(;e \A——Infenor angle
Deltoid tuberosity: attachment of deltoid muscle ‘ | | tuberosity
2 Condyles: trochlea: articulate with ulnar ‘
Capitulum: articulate with radius *Olecranon 1
. . fossa -Coronond
Ulnar nerve: behind medial bone (funny bone) +Lateral fossa
eplcondyle )
*Capitulum & s Mediale—£, Capltulum
-Trochlea eplcondyle “Trochlea



Forearm: radius and ulna
Interosseous membrane: wrapped around
flat, flexible bone ligament
Ulnar: elbow joint — little longer than radius
Olecranon & Coronoid processes:
locking olecranon process prevents
elbow hyperextension
Radial notch: on coronoid process
Styloid process: ligament to wrist
Radius: wrist joint —head at proximal end,
distal end is wider end
-medial ulnar notch and lateral styloid
process on distal end

Hand 27 bones

Carpus, metacarpus, phalanges
8 carpels

Scaphoid, Lunate, triquetrum, pisiform,
trapezium, trapezoid, capitate, hamate
Syunghyuk Left The Pc To Take Croskrey Home
Thumb=pollex

Metacarpus: 1-5

Phalanges 1-5

Pelvic Girdle
-attaches lower limbs
Coxal bones: Left/right hip bones
Sacrum: at back fused
Os coxa: 3 bones fused at puberty
— ilium, ischium, pubis

Acetabulum: area where all 3 bones join

— forms socket of hip joint

Women with larger hips for child birth

llium- large bone that forms most of os coxa
lliac crest:

lliac Spines:

Pelvic brim:

True pelvis:

Ischium:

Pubis:

View

—— Olecranon

— Coronoid process

Trochlear notch

Radial notch

(c) Proximal portion of ulna, lateral view,

Ulnar notch of radius

., Articulation
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iy forlunate

|| Articulation
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Head of Ulnar styloid
ulna process

(d) Distal ends of the radius and ulna at
the wrist

Base of sacrum
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Pubic crest
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False (greater) pelvis
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Posterior
superior
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Posterior k& \
inferior \., 2

iliac spine

Greater sciatic /
notch
Ischial body

Ischial spine —

Ischial
tuberosity

Ischium

Ischial ramus
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Anterior superior
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Lower Limb

Thigh: femur= largest, longest, strongest bone

Hea

Fovia capitis: ligament for acetabulum
Neck

Linea aspera:

Condyles
Epicondyles:

Patellar surface:

Leg: tibia and fibula
Interosseus membrane +
proximal&distal tibiofibular joints

Tibia:
NB: Condyles, anterior crest, tibial tuberosity
Fibula: head & lateral malleolus

Foot: Tarsus
7 Tarsus: including

Calcaneus: largest heel bone / Talus: part of ankle joint

Metatarsus: 1-5
Phalanges: proximal, middle, distal
big toe: Hallux — 3phalange missing

Lateral condyle

Facet for

medial T
condyle wl:
of femur 4 51

Surface for
patellar
ligament

(a)

Neck

Facet for
lateral condyle
of femur

Posterior
Patella

Lateral
epicondyle

Anterior view
(b) Femur

Intertrochanteric

Lesser trochanter

Intertrochanteric
line

Gluteal tuberosity

Linea aspera

Medial and
lateral supra- \
condylar lines

Intercondylar fossa

Medial condyle

Adductor
tubercle

Greater
_| trochanter

|
|
\

Lateral

Facet for
lateral malleolus

Head ——— 5 \
Proximal tibiofibular-/| |
joint o \ {

& Mlntercondylar eminence

&Medial condyle
. “Tibial tuberosity

——Anterior border

|
—‘I——Interosseous membrane
| 5
|
1%

Fibula i

§

Distal tibiofibular
joint

Navicular Intermediate cuneiform

Lateral cuneiform

Calcaneus

(c) Lateral view

Cuboid Fifth metatarsal
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\ Articular surface
Lateral malleolus f\ @Medial malleolus

(a) Anterior view

Tibia

70A

Medial
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Vertebral Column
33 bones: 7 cervical, 12 thoracic, 5lumbar, 5 sacral, 4 coccyx
3 main functions: weight bearing, anchor for muscles/ligaments, protection of spinal cord
Curvatures: for sturdiness and flexibility cervical/Lumbar-concave, thoracic/sacral-convex
Supporting elements
1. Ligaments:
Anterior/posterior longitudinal ligaments: major supporting ligaments
-Anterior is strong and attached to bony vertebrae/discs prevent Hyperextension limited
backward motion of spine
-posterior is thin and only attached to discs preventing hyperflextion limited forward motion
of spine
2. Intervertebral Discs
- cushions vertebral bodies-prevent from shock
nucleus pulposus in centre —gives elasticity/compressibility
annulus fibrosus around periphery —resists tension in spine
Discs thickest in Lumbar/cervical region for flexibility requires lots of movement
Herniated disc is broken/ruptured disc, giving pressure on the spinal nerve
Typical Vertebra-larger as one descends
Vertebral foramen: - Vertebral canal: spinal cord passage
Vertebral arch: including paired pedicles & laminae
Intervertebral foramina: Spinal nerve passage between 2 vertebrae connects to spinal cord
7 Processes from each vertebral arch
1 spinous process: muscle attachment
2 transverse processes: 1/side muscle attachment
Paired superior/inferior articular processes: vertebrae linkage
— smooth/collagen coated facets for articulation
Cervical Vertebrae -7 parts- C 15: Atlas C2": Axis
Transverse foramen: gives passage of vertebral artery to brain
Atlas-no body, spinous process facet for dens giving hook connection with axis
Axis-dens or odontoid process for neck movement

Thoracic Vertebrae-12 part-all ribs attached
2 Demi-facets: joins thoracic vertebrae and rib
Vertebral foramen: circular Spinous process: long pointing downward

Lumbar Vertebrae
-short & thick pedicles/laminae for support/strength

Base of
sacrum

Sacral ala 4
f/ ==t

Sacral - = i
promontory ?1 ;

- S1
Anterior —. 35
sacral GaN 2
foramen

Superior articular process

Sacral Vertebrae

5 vertebrae fused to form sacrum

Sacroiliac joint with hip bone

Sacral promontory, transverse lines, sacral
foramina

Median sacral crest, sacral canal, sacral hiatus

Transverse
line

Sacrum

Sacral hiatus

Coccygeal Vertebrae
-Tail bone 3-4 fused vertebrae
—attach some pelvic ligaments

Coccyx —

(a) Anterior view
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Table7.2
CHARACTERISTIC

Regional Characteristics of Cervical, Thoracic, and Lumbar Vertebrae

CERVICAL (3-7)

THORACIC

LUMBAR

Body

Spinous process

Vertebral foramen

Transverse processes

Superior and inferior articular
processes

Movements allowed

Small, oval, wide side to side

Short; bifid (except C;); projects
directly posterior

Triangular, large

Contain foramina

Superior facets directed
superoposteriorly

Inferior facets directed
inferoanteriorly

Flexion and extension; lateral
flexion; rotation; the spine
region with the greatest range of
movement

Larger than cervical; heart
shaped; bears two costal facets

Long; sharp; projects inferiorly

Circular

Bear facets for ribs (except

Superior facets directed
posteriorly

Inferior facets directed anteriorly

Rotation; lateral flexion possible
but restricted by ribs; flexion and
extension limited

Massive; kidney shaped

Short; blunt; rectangular; projects
directly posteriorly

Triangular

Thin and tapered

Superior facets directed
posteromedially (or medially)

Inferior facets directed
anterolaterally (or laterally)

Flexion and extension; some
lateral flexion; rotation
prevented

Superior View

Superior articular .
process and facet [~ Spinous

process

Inferior
articular
process

Vertebral
foramen

Spinous process

Vertebral
foramen

Transverse

Transverse
process

Vertebral
foramen

Spinous process

Transverse
process

%

costal facet
(for tubercle
o i) 4 Superior
. J articular !
Superior process Superior
costal facet and facet articular
Transverse Transverse (for head of rib) process
foramen Body process and facet
Body
(a) Cervical (b) Thoracic (c) Lumbar
Right Lateral View
Superior articular Superior costal
process and facet facet (for head Transverse
of rib) Superior process
Spinous Superior articular‘\
process articular Body process

process

Inferior Transverse
articular process
process

and facet

(a) Cervical

Transverse ]
process \
Transverse —— V¢

costal facet

N,

(for tubercle
of rib)
Inferior Inferior costal Inferior notch
notch facet (for head
of rib) Spinous Inferior articular
Spinous process process and facet
process
(b) Thoracic (c) Lumbar



Bony Thorax -connects the ribs, protecting heart/lungs/vessels
Sternum:

Manubrium: articulates with clavicles by clavicular notches

Body: has notches for articulation with 2-7% ribs

Xiphoid process: attach some abdominal muscle to xiphoid process
Jugular notch: indented part above sternum- vessels running behind
Sternal angle: cartilaginous hinge between manubrium & body of sternum
Xiphisternal joint: fusion of sternal body & xiphoid process

Ribs: 7 true ribs, 5 false ribs ribs 8-10 indirect attachments at the end, ribs 11-12 no attachment-Floating ribs
Parts of Rib Facet for Demifacet for head of rib
tubercle

Shaft: thin and long main portion of rib
Head: where it articulates with costal demi-facet on the

of rib
Body of vertebra

thoracic vertebrae Head of rib
Neck: where .it starts tq bend ‘ Intervertebral disc
Tubercle: articulates with transverse process / Tubercle of rib
. = Neck of rib
Appendicular skeleton ~ \ ~r oxn
Pectoral girdle; pelvic girdle Angle | \ Sternum—— |
: : of o K LAY
Pectoral Glrd.le for upper Ilmb.s b Cross- /: R \&. \
2pairs of bones: Clavicles & Scapulae section '\,0 A/J/ : i ]
Anteriorly: gives of rib x"~/\ 3
Laterally: Costal groove Costal oath ]
Posteriorly: (a) s

-light/lots of freedom of movement- muscles attachment sites
-Scapulae attached laterally
-Socket of shoulder joint(Glenoid cavity) shallow
Clavicles: S shaped for protecting subclavian artery that is running underneath by breaking outward only if damaged

Scapulae: thin, triangular, flat bones Acromion
Spine acromion: articulation with acromial end of clavicle I Suprascapular notch
. L . .
Coracoid process: biceps muscle attachment padi Haviiir Coracois N
: joint  clavicle process 3

30 bones in upper limb

3 Superior border
- 4 'h Supenor
Ry angle

Humerus: longest bone on upper limbs — a\/ Glenoid— /&
-articulate with Ulna/Radius and scapula , f : £

Head: into glenoid cavity for free arm hanging down

i &/
iy
"

Anatomical neck: surrounds head of humerus L e glen0|d cawty
Surgical neck: surrounds long part of humerus <=

. S I = Subscapular
Greater/Lesser tubercle: site of attachment of rotator i & N fossa

cuff muscles
(greater: bigger bumb, lesser: smaller bump

Lateral -5

. — Medial bordet
teGreater border = §

Humerusn ; Head

) ) -Greater tubercle
Intertubercular sulcus: guides a tendon of biceps tubercle | :::;om-cal Intertubercular
. . . groove % #
muscle of arm to its attachment site at the rim of the Surglcal neck Lesber =
glenoid cavity | f _.::;Jet:le;::(;e \A——Infenor angle
Deltoid tuberosity: attachment of deltoid muscle ‘ | | tuberosity
2 Condyles: trochlea: articulate with ulnar ‘
Capitulum: articulate with radius *Olecranon 1
. . fossa -Coronond
Ulnar nerve: behind medial bone (funny bone) +Lateral fossa
eplcondyle )
*Capitulum & s Mediale—£, Capltulum
-Trochlea eplcondyle “Trochlea



Forearm: radius and ulna
Interosseous membrane: wrapped around
flat, flexible bone ligament
Ulnar: elbow joint — little longer than radius
Olecranon & Coronoid processes:
locking olecranon process prevents
elbow hyperextension
Radial notch: on coronoid process
Styloid process: ligament to wrist
Radius: wrist joint —head at proximal end,
distal end is wider end
-medial ulnar notch and lateral styloid
process on distal end

Hand 27 bones

Carpus, metacarpus, phalanges
8 carpels

Scaphoid, Lunate, triquetrum, pisiform,
trapezium, trapezoid, capitate, hamate
Syunghyuk Left The Pc To Take Croskrey Home
Thumb=pollex

Metacarpus: 1-5

Phalanges 1-5

Pelvic Girdle
-attaches lower limbs
Coxal bones: Left/right hip bones
Sacrum: at back fused
Os coxa: 3 bones fused at puberty
— ilium, ischium, pubis
Acetabulum: area where all 3 bones join
— forms socket of hip joint
Women with larger hips for child birth

llium- large bone that forms most of os coxa

Know locations
lliac crest

lliac Spines
Pelvic brim
True pelvis
Ischium

Pubis

View ——-»7

|| Articulation ’
(‘ for scaphoid
| A

View

—— Olecranon

‘-— Trochlear notch

— Coronoid process

’?C Radial notch

(c) Proximal portion of ulna, lateral view,

Ulnar notch of radius

., Articulation
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iy forlunate

Radial .
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process
Head of Ulnar styloid
ulna process

(d) Distal ends of the radius and ulna at
the wrist

\\'4,! Base of sacrum
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——Illiac crest
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~— Anterior

superior iliac
spine
Sacral promontory
Anterior
inferior iliac
spine
Pelvic brim

Acetabulum

Ischium

Pubic tubercle

%

Pubic crest
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e pubic arch

False (greater) pelvis

Ala
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iliac spine \

Posterior k& \
inferior \., 2

iliac spine

Greater sciatic /
notch
Ischial body

Ischial spine —

Ischial
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Ischium

Ischial ramus

Pubic symphysis

True (lesser) pelvis
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lliac crest
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Lower Limb
Thigh: femur= largest, longest, strongest bone

Know locations:

Head

Fovia capitis: ligament for acetabulum
Neck

Linea aspera

Condyles

Epicondyles

Patellar surface

Leg: tibia and fibula
Interosseus membrane +
proximal&distal tibiofibular joints

Tibia:
NB: Condyles, anterior crest, tibial tuberosity
Fibula: head & lateral malleolus

Intertrochanteric

Greater

Neck trochanter

Lesser trochanter

Intertrochanteric
line

Gluteal tuberosity

Facet for

lateral condyle
Facet of femur

a
mecd.ialor s Linea aspera =i
condyle : | |
of femur 4
L g

Surface for — !
patellar \
ligament

Posterior
(a) Patella

Lateral
condyle

|
Medial and
lateral supra- \ f
condylar lines N

Intercondylar fossa

Medial condyle

Lateral Adductor
epicondyle tubercle
Foot: Tarsus Medial
. o Patellar epicondyle
7 Tarsus: including st
Calcaneus: largest heel bone / Talus: part of ankle joint Lateral
epicondyle
Anterior view Posterior view
Metatarsus: 1-5 (b) Femur
Phalanges: proximal, middle, distal
big toe: Hallux — 3phalange missing
Lateral condyle - & %‘Flntercondylar eminence
Head' o Yﬁ . U “—Medial condyle
Proximal tibiofibular-/| \ B . .
joint o \ |~ - Tibial tuberosity
. —T‘—Interosseous membrane
I ) ———Anterior border
Fibula L~ Tibia
Distal tibiofibular /
joint J Articular surface —~
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acet for Navicular Intermediate cuneiform ~ | (4  —Proximal
lateral malleolus | A £l
Lateral cuneiform | [/} Iy
- " (1 /d - Metatarsals
edia !
cuneifom
Intermediate . Lateral
cuneiform ! cuneiform
Navicular—7~ —__ Cuboid
f
- Tarsals
Talus —‘{-
Trochlea——
Calcaneus Cuboid Fifth metatarsal of talus
(c) Lateral view Calcaneus
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