


>
"

skeleton
" is greek & latin for

" dried framework
"

> living bones are wrapped in connective tissues w a blood & nerve supply
> 2major skeletal system divisions : axial & appendicular

' bones may beclassified byshapes
: long .

Short
,
flat

,
or irregular

> longbones have longitudinal axes &
expanded ends
ex : forearm & thigh bones (a)

> short bones have equal length & width;
ex : wrist & anklebones (b)
seasmoid bone ( round bone) is
a special short bone : usuallynodular I embedded in a tendon
adjacent to ajoint wheretendonis compressed
ex : patella

>flat bones are platelike w broad
surfaces
ex : ribs

,scapulae , some skull bones (c)
> irregular bones have avarietyofshapes .

most are connected to several
bones
ex:backbonevertebrae

,manyfacialbones (d)

> at each end ofalongbone is an expanded part called : epiphysis whichforms a joint w another bone
articular cartilage : hyaline cartilage that covers the ends of bonesin synovial joints
diaphysis : long bone shaftmetaphysis : thewidening part of bone between diaphysis &
epiphysis



> bone is enclosed by tough ,

vascular covering of dense
connectivetissue called the
periosteum

> periosteum helps form & repair
bone tissue

compact bone : dense bone tissue
in which cells are organized in
Osteons w o apparent spaces ;
cortical bone

spongybone
: bonethat

consists of bars & plates
separated by irregular spaces ;
cancel10US bone
trabecula : branching bony plate
that separates irregular spaceswithin spongybone
medullary cavity: cavity containing
red yellow marrow w in diaphysisof a longbone
endosteum : tissue lining the medullary
cavity in a bone
marrow : connective tissue w in bone
spaces that includes blood - forming
stem cells

Osteocytes : maturebone cell

> in compact bone the osteocytls &

layers ofextracellular matrix called
lamellae are clustered around a central
Canal forminga cylinder - shaped unit called an osteon

> central canals extend

longitudinallythrough bone
tissue & transverse perforatingcanals connect center canals



heMatopoises : process ofblood cell formation
> red blood cells

.
White blood cells

,
& blood platelets form in redmarrow

> yellowmarrow storesfat & does not produce blood cells
> inorganic mineral salts in extracellular bonematrix account for ≈ 70%
of thematrix by weight & are mostly small crystals of calcium
phosphate called hydroxyapatite

intramembranous bones : bones that originate w in sheetlike layers of
connectivetissues

endOchondrat bones : bones that begin as masses of hyaline cartilage
& are later replaced bybone

^

endochOndra1 Ossification
^

In a longbone ,
thediaphysis is

separated from the epiphysis by an
epiphyseal plate .The cartilaginous
cells of the epiphytal plate form 4 layers ,
each of which may be several cells thick .



The axial skeleton is the

bony & cartilaginous
parts that support I protect
the organs ofthehead ,

neck
,
& trunk

.

• The skull is composed of
the cranium & facial bones .

• Themiddle ear bones
transfer sound vibrations
to hearing receptors .

• the hyoid bone is located
in theneck between the
lower jaw & larynx ; it
does notarticulate w any
other bones but is in a
fixed position bymuscles& ligaments . Thehyoid bone
supports the tongue & is anattachmentfor certainmuscles that help movethe tongueduring
swallowing .

It can befelt approximately afinger 's width above the
anterior prominence ofthe larynx .



vertebral column : 24 vertebrae found in the posterior sideofthlbodythat housed protect the spinal cord
> vertebrae are separated by intervertebral discs
pectoral girdle : partofthlskeletonthatsupportsaltachlsthl
upper limbs
> pectoral girdllisformldbyascapula /Shoulder blade)&a
Clavicle (collarbone)
pelvic girdle : part ofskeleton to which lower limbs attach
> pewicgirdleformedbyzhipbonlsaltached.to eachother
anteriorly Ito sacrum posteriorly

Terms used to describe skeletal structures

Term Definition Example

condyle rounded process that usually occipital condyle ofthe
articulateswanothlrbonl Occipital bone

crest narrow
,
rid.ge/ikeprojectioni1iaccrestofihum

epicondyle projection situated above a medial epicondyle of
condyle the humerus

facet small
, nearlyflat surface costalfacetofa

thoracic vertebra

fissure cleft groove inferior orbital fissure

inorbitofthleyl
fontanel softspotinthlskullwhlre anterior fontanel between

membranes cover space frontals parietal bones
between bones

foramen opening through a bone foramen magnum of
thatusuallyservesasa the occipital bone
passageway for blood vessels,
nerves

, ligaments
fossa deep pit depression Ollcranonfossaofthl

humerus

fovea tiny pit depression foveacapitisoffemur

head enlargement onthlend head of humerus
Ofabonl



tinea narrow ridge lineaasperaoffemur

meatus tube like passagewaywin external acoustic
a bone meatus of the

temporal bone

process prominent projection on a mastoid process of
bone the temporal bone

ramus branch similar extension ramus of themandible

sinus cavity winabonl frontal sinusofthl
frontal bone

spine +hornlike projection spine of scapula

sulcus furrow groove intertubvcularsulcvsof
the humerus

suture interlocking / ineofunion lambdoid suture
between bones between occipital &

parietal bones

trochanter relatively large process greater trochanter of
thefemur

tubercle knoblike process tubercle ofarib

tuberosity knoblike process usually larger radial tuberosityofthl
thanatubercle radius

> human skull has 22 bones



cranium : encloses & protects the brain , formed by 8 skull bones ;braincase

paranasalsinusianyoftheseveralair.fi/Udcavitilsina cranial
facial bonllinldw mucousmembranes connected to nasal cavity

Cranial Bones

Name Description Special Features
Frontal (1) forms forehead supraorbital foramen ,

frontal sinuses

parietal (2) sidewalls & roof of fused at midline along sagittal
cranium suture

occipital (1)
back OFSKUIII base foramen magnum , occipital
of cranium condyles

Temporal (2) sidewalls Ifloorof external acousticmeatus
,

cranium mandibular fossa
,
mastoid

process , styloid process .
Zygomatic process

sphenoid (1) partsofcraniumbase.se/1aturcica.sphlnoidsinusessidlSOfSkUll,fI00rs&
sides of orbits

Ethmoid (1) parts ofroofiwallsof cribriform plates , perpendicular
nasal cavity , cranium floor , plate , Superiore middle nasal
orbit walls conchae

,
ethmoidal air cells

,

crista galli



Inferior view
of the skull

Lateral view of the
nasal cavity

Floor of the
cranial cavity .
Viewed from
above



The facial skeleton consists of 13 immovable bones & a moveable tower

jawbone .
In addition to formingthe basic face shape , these bones

provideattachments for muscles that move the jaw & control facial
expressions .

Sagittal section
of the skull

Frontal section
ofthe skull
(posterior view)

Mandible
(a) left lateral view
(b) inferior view



Bonlsofthlfacia/ Skeleton

Name Description special features
Maxilla (2) upper jaw ,

anterior alveolar processes , maxillaryroofofmouth
,
orbit sinuses

, palatine process
floors

.
& sides & floor

of nasal cavity
Palatine (2) posterior roof of mouth

& floor & lateral walls
of nasal cavity

Zygomatic (2) prominences ofchllks temporal process& /ateral walls Ifloors
Of orbits

lacrimal (2) part ofmedial walls groovethatlladsfrom
Of orbits orbit to nasal cavity

Nasal (2) bridge ofnose
Vomer (1) interior portion of

nasal septum
Inferior nasal extend into nasal
Concha (2) cavityfrom its lateral

walls

Mandible (1) lowerjaw body , ramus , mandibular
condyle .

Coronoid. process .
alveolar processes ,mandibular
foramen

,
mental foramen

fontanel : membranous region between certain developing cranialbonlsinthlskullofafetus infant



The vertebral column extendsfrom the skull to thepelvis & forms the
vertical axis oftheskeleton .

It is composed ofmanybony partscalled vertebraeseparated bymasses offibrocartilage called intevertebral
discs & connected to oneanother by ligaments . The vertebral
column supports the head & the trunk of the body , yet isflexible
enough to permit movements ,

such as bending forward , backward ,

or to the side & turningor rotating on the central axis . Italso protectsthe spinal cord .

> infants have 33 bones
in thevertebral column

>adults have 26 bones in
the vertebral column

> the thoracic & sacral
curvatures are concave

anteriorly & are are called
primary curves

> the cervical curvature in
neck & lumbar curvature in
lower back are convex

anteriorly & arecalled
secondary curves



(a) superior view of the Atlas
(b) right lateral view(c) superior view of the axis

> 12 thoracic vertebraeare larger than those in the cervical region> thoracic vertebrae
, except for 1-11-1-12 , have 2 costal facets

that articulatew ribs
> one costal facet articulates w the rib tubercle

,
second articulates w the

rib head



> 5 lumbar vertebrae in the small ofthe back 110in) support more
weight than the superior vertebrae I have larger, stronger bodies

> sacrum is a triangular structure at the base of vertebral column



> spinous processes offused bones form a ridge of tubercles called the
median sacral crest

> nerves & blood vessels pass through rows ofopenings called posterior
sacral formina

,
located to sides of tubercles

>

coccyx is typically composed of 4 Vertebrae that fuse between 25-30
> in older adults the coccyx may fuse to the sacrum

>

usually 24 ribs , some people may havemore
> first 7 rib pairs : true ribs , joined to sternum by costal cartilage
> last 5 pairs of ribs : false ribs, their cartilage does not reach sternum> lower 2 3 pairs arefloating ribs



Each pectoral girdle .

(shouldergirdle) is 2 parts -
an anterior bone called the
clavicle

,
& a scapula on

theposterior portion .

Although the word girdle
suggests a ring-shaped
structure

,
thepectoral

girdle is an incomplete ring.It is open in the back
between the scapulae . & the sternum
separates its bones in front . The pectoral
girdle supports the upper limbs & is an
attachment for several muscles that move
them

.

> scapula is broad , triangular , & located on each side of upper back

the scapula has 3 borders . The superior border is on the superior edge
The axillary ,

or lateral
,
border is directed toward the upper limb .

The
vertebral

,
or medial

,
border

,
is closest to the vertebral column

,
about

5cm away .



> humerus is a long bone
that extends from scapula
to elbow



Bonesoflhl Pectoral Girdled Upper Limbs

Name Location Special Features

Clavicle (2) base of neck sternal end
,
acromialend

between sternum
& scapula

scapula (2) Upper back, forms body , spine , acromion process.
part ofshoulder coracoid process > glenoid cavity

Humerus (2) arm
,
between scapula head

, greater & llssertubercle,
& elbow intertubercusulc.us

,
anatomical

neck
, surgical neck , deltoid

tuberosity , capitulum, trochlear,
medial epicondyle , coronoid &
Olecranon fossa

Radius (2) lateral side of head ,
radial tuberosity ,forearm

,
between styloidprocess.ulnarnot.ch

elbow & wrist
Ulna (2) medial side of trochlear notch

,
olecranon

forearm
,
between & coronoid process, head ,

elbow & wrist styloid process , radial notch
carpal 116) wrist Zrowsofttboneseach

Metacarpal 110) palm 1- boneinlineweachfinger
& thumb

Phalanx 128) finger 3 phalanges in each finger ;
Zphalangesineachthumb

The pelvic girdle consists of 2 hipbones , Also known as coxa/ bones Cossa
coxae) , or innominate bones . They articulate w eachother anteriorly 8W
the sacrum posteriorly . The sacrum , coccyx , ipelvicgirdllformthlbowl

-

shaped pelvis .
The pelvic girdle supports thetrunk; provides attachmentsfor

lower limbs ;& protects the urinary bladder, thldistalendofthl large
intestine

,
& the internal reproductive organs .The body's weight istransmittedthrough thepelvicgirdletothelowerlimbs .



Each hip bone developsfrom 3 parts - an ilium ,
ischium

,
& a pubis .

These parts
fuse in the region ofa cup-shaped cavity called a acetabulum .

This depression ,
on the lateral surfaceofthehipbone , receives the rounded head ofthe femur
thigh bone .

The ilium
,
the largest& most superior portion

of the hipbone ,
flares

outward
,formingthe

prominence of thehip .

Themargin ofthis
prominence is the iliac
crest .The smooth

,

concave surface onthe
anterior aspect ofthe
ilium is the iliacfossa .

The ischium forms the
posterior & inferior region ofthehipbone .The pubis constitutes the anterior
I inferior region ofthehipbone .



> ifalinewasdrawnoneachsideofthepewisfrom sacral promontory
down & anteriorly touppermarginofthesymphasispubisi.me
pewicbrim
'false pelvis is bounded posteriorly by lumbar vertebrae> falsepelvis helps support abdominal organs
>truepelvis bounded posteriorly bysacrumi coccyx & laterally &
anteriorlyby lower ilium ,

ischium
, Ipubisbonls

Differences Between Male & Female Skeletons
Part Male Female
Skull larger, heavier, more smaller , moredelicate , less

conspicuous muscle evidence ofmuscle attachment
attachment

Mastoid larger smaller
process

supraorbital more prominent less prominent
ridge
chin more square more pointed
jaw angle angle of ramus angle of ramus > 125

about 90°

forehead shorter taller

orbit superior border superior border thinner,
thicker

,
blunt edge sharp edge

parietal bones less bulbous more bulbous

pelvis hipbones heavier, hipbones lighter , less
thicker

,
more evidence evidence of muscle

ofmuscleattachment attachment
obturator more oval more triangularforamen
acetabulum larger smaller

pubic arch narrow
, sharper angle broader, flatter angle

sacrum narrow
.
sacral wide

,
sacral curvature bends

promontory projects sharply posteriorly
moreforward

,
sacral

curvature bends less

sharply posteriorly
coccyx less movable moremovable

cavity narrow
, long , more wide

,
distancebetween ischia

funnel-shaped spines Iischial tuberosities is
greater



Femur
> thigh bone
> longest bone inthe body
> extends from hip tokhll

Patella
> kneecap
> controls the angleat which thetendon
continues toward the tibia

Tibia
> shinbone
> larger of 2 legbones
> onmedialside

Fibula
> long & slender
> located on lateral side oftibia
> does not enter knee joint
> does not bear anyweight



' calcaneus islargesttarsalhlllbonl
> calcaneus supports bodyweight & provides attachment for musclestomovethlfoot

Bones of thePelvicGirdle & Lower Limbs
Name Location Special Features
Hipbone (2) Hip , articulatingwilium.iliaccrest.ant.sup.iliacspi.nl,other hipbone ischium

,
ischia tuberosity , ischia

anteriorly & wthl spine .
Obturator foramen

,
acetabulum

,

sacrum posteriorly pubis
Femur (2) thigh.be/-weenhiphlad.foveacapitis.neck.greatlrtro&knllChanter

,
lesser trochanter

,
tinea

aspera.la/-eralcondy6.media1condyU.glutealtub..intercondylar
fossa

Patella (2) ant. Kneesurface flat sesamoid bonewin tendon

Tibia (2) medial legside , medial Con
..la/-eralCon..tibialtub..betweenknll&ant.crest.medialmal1eolus

,
inter -

ankle condylar fossa
Fibula / 2) lat.llgsi.de , head

,
/at

.
malleolus

between knell
ankle

Tarsal / 14) ankle freelymovable talus articulates w

llgbonls.ca/canlUSformshlelbase.50thlrtarsalsb0Undt0glt.
Metatarsal / 10) instep 1- bonealignedweachtoe ,bound

byligamlntstoformarchls
Phalanx (28) toe 3phalangesineachtoe.2pnal.in

great toe



> around age 30 ,
thebody begins to shorten at ≈ I 16

"

per year> osteoclasts beginto outnumber osteoblasts : the bone is eaten away in the
remodeling process faster than it's being replaced
> around. age 35,webegin to lose bonemass
> compact bone loss begins around age 40
> bone loss is slow & steady in malls but females

'

is linked to hormones
> firstdecadeofmenopause females lose 15 - 20% Of trabecular bone : 2

- 3×

the rate loss thanmalls

Possible reasonsforfalls among older adults
> overall fragility
> decreased muscle strength
> decreased coordination
>medication side effects
> slowed reaction timedueto joint stiffening>
poor vision & or hearing

> disease (cancer
,
infection

,
arthritis)


