he skeleton

The muscles
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Functions of Bone (Osseous Tissue)

e Structural Support:

e Protection:
e Storage: 1) minerals and 2) lipids
e Blood Cell Production:

e Body Movement:

e Detoxification:



Anatomy of a Long Bone

Epiphysis

v

Metaphysis
—_—

Diaphysis

haf
Marrow (shaf

cavity,

Metaphysis
Y A
Epiphysis
—_ v

Epiphysis

Diaphysis

Epiphysis

Epiphyseal line

Spongy bone

Compact bone

Medullary cavity
Yellow bone marrow

— Perforating fibers

Periosteum

!
—

" 4

— MNutrient vessel
— MNutrient foramen

— Endosteum

Articular cartilage

Anatomy of a Flat Bone

Spongy bone
(diplog)

Compact bone



Constituents of Bone

Organic (~1/3) Inorganic (~2/3)
Collagen 80% Calcium
(and some other proteins) Hydroxyapatite
Ca3(PO4),(OH),

Specialized Bone Cells (4)

15% Calcium Carbonate
Glycosaminoglvcans
Y gly CaCO,

(GAGS) 5% QOther Minerals:

Mg, SO,, Na, K

Gives Bone Flexibility! Gives Bone Rigidity!




Bone soaked in acetic acid to de-mineralize it...

Heating bone
destroys proteins in it...

Makes it very brittle

Exposure time: 30 minutes

400°C 600°C




OSSIFICATION

Starts as a cartilage
model of bone

Hyaline cartilage
model

—— Periosteum




Joints

e Joint: location where two or

more bones make contact. s Bl Jisit
e Joints allow movement and
provide mechanical support. Humerus A
* There is a cartilage cushion in Joint
cavity
between the bones to keep Radius >

them from touching directly — S y
which would hurt! m—y

capsule




Ball and
Socket




Tendons

Muscle

Tendons: attach muscles to .
b Achilles
one. Tendon

They are made out of a tough
connective tissue and are
capable of stretching to allow
for movement.

Tendon




£ Cervical
» vertebrae
Sternum
Thoracic
pe— —_— vertebrae
Costal
cartilages
. Lumbar -
vertebrae
Sacrum
Coccyx
(a)
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SPHENOID

ETHMOID

LACRIMAL
BONE

] BONE
Cranial Bones

. MAXILLARY
BONE

MANDIBLE

Facial Bones



Cranial Bones

e Cranial bones create the cranial cavity.

e Brain in direct contact with protective
membrane in between bones and brain
called the meninges.

1 frontal bone 1 occipital bone
2 parietal bones 1 sphenoid bone
2 temporal bones 1 ethmoid bone



FRONTAL BONE Crista galli

ETHMOID ! Cribriform
. plate
x Sella turcica

Foramen
rotundum

Foramen

lacerum
SPHENQID
‘ Foramen
Carotid canal ran
| _-:::::-'- 5
TEMPORAL BONE i o
:lt spinosum
Jugular foramen — g "N
| . Internal
. acoustic
FARIETAL BONE ous
OCCIPITAL BONE
Hypoglossal
canal

Internal
occipital crest

(b) Horizontal section
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PARIETAL BONES

Sagittal suture

OCCIPITAL
BONE

Lambdoid
suture

Squamous
suture

TEMPORAL
BONE

Mastoid process
Styloid process
Occipital condyle

External occipital

MANDIBLE — protuberance

(a) Posterior view
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OCCIPITAL BONE

Lambdoid
suture

Sagittal
4 : suture
| PARIETAL
i BONE

(right) Coronal
suture

ZYGOMATIC
BONE

NASAL BONES
(b) Superior view



Coronal suture

. PARETAL
BONE

i SPHENOID
Squamous b N .
part of . _ - e Supraorbital foramen
temporal bone ONE f
NASAL BONE
Suture, .'_:'.- _:_.._ _'. rodde. oo
- LACRIMAL BONE
ETHMOQID
Extg:ﬂal Infraorbital
acoustic canal foramen
MAXILLARY BOMNE

Mastoid process

ZYGOMATIC BONE
Styloid process

Zygomatic process

.| of temporal bone
Zygomatic

arch Temporal process

of zygomatic
bone

| MANDIBLE

Mental foramen

Mental protuberance
(c) Lateral view
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Intermaxillary suture
Incisive fossa

Palatine process
Palatine bone

Inferior
View

Of Foramen ovale p

\
Jugular foramen - '
S ku I I Mastoid process

Foramen magnum

Zygomatic arch

Occipital condyle

External occipital




Structures:

. supraorbital notch

. orbital surface*

. optic canal

. superior orbital fissure
. inferior orbital fissure
. lacrimal canal
zygomatic process*
infraorbital foramen

. zygomatic process™**
10. supraorbital margin

Lopo_\lmu-n.bwmn—\

* of frontal bone
** of maxillary bone



Facial Bones

e Facial bones have no direct contact with
the brain or meninges.

2 maxillae bones
2 palatine bones
2 zygomatic bones
2 lacrimal bones

2 nasal bones

2 inferior nasal conchae
1 vomer

1 mandible



PARIETAL BONE FRONTAL BONE

Supraorbital Coronal
foramen suture
SPHENQID Optic canal

TEMPORAL BONE ; i :
Superior orbital fissure

ETHMOID
NASAL BONES

LACRIMAL BONE
Inferior orbital fissure

ZYGOMATIC BONE
Tempaoral process

of zygomatic bone

MAXILLARY BONE

Mastoid process

INFERIOR NASAL of temporal bone

CONCHA Infraorbital foramen

Middle nasal concha

MANDIBLE (part of ethmoid)

FPerpendicular plate
Mental TR of ethmoid

i Bony nasal septum
VOMER

(d) Anterior view
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~ MAXILLARY BONE
ZYGOMATIC BONE PALATINE BONE

VOMER Pterygoid processes

SPHENOID Zygomatic arch

Foramen ovale Foramen lacerum

Styloid process
Carotid canal

Mandibular fossa

External TEMPORAL BONE

acoustic canal

Jugular foramen Mastoid process

Stylomastoid foramen
Condyloid fossa
Occipitomastoid suture

Lambdoid suture
Occipital condyle

OCCIPITAL BONE
Foramen magnum

nﬁgﬁ:{ :?,:E ' - External occipital
protuberance

(e) Inferior view
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External acoustic Squamous
meatus portion

Zygomatic
process
IR
Articular
Mastoid tubercle
PORtIOR Mandibular
fossa

Mastoid process Styloid process

Temporal Bone



Ethmolid Bone




Temporal Bone

Left External
Squamous Suture

Squamous 3<_,..ﬂ'
Fpetion ; Supramastoid
)g\ Crest Left
B Internal
Zygomatic Process 4/} |

= Int | Audit

Glenoid Fossa : n er;'llaeah:ls iory
Exteraal Vo Petrosal Portion

Auditory Meatus '10C¢SS



The Holes in the Skull!




Mandible Bone

Mandibular fossa

Temporomandibular
of temporal bone

joint

Mandibular notch

Mandibular
condyle _\

Alveolar

Ramus — margin
of ) Mental
mandible

foramen

Mandibularg\/ T a—
anoie Body of mandible ————

(a) Mandible, right lateral view




Sphenoid

QOptic foramen
(canal)

Sphenoidal sinus
in body

Foramen rotundum

Greater wings
Lesser wings

Bone

Superiar
arbital
fissure

Body

Pterygoid
processes



Sinuses in the skeletal system are
cavities or chambers in bone.

Roles: =* Lighten weight of skull

* Produce mucus

* Sound resonation

There are 4 paranasal sinuses

1.

2.
3.
4

Frontal sinus

Maxillary sinus
Sphenoidal sinus
Ethmoidal sinus (air cells)



Coronal
suture

Squamous
suture

FRONTAL BONE

ﬁ..""'d AT - \N Lambdoid
A \ o
SPHENQID S FﬁHiEI‘AL BDHE k;‘/Su re
Frontal f A
sinus A

Crista

galli
MASAL / . = w0 - - ..
BONE S7IITRAS G 1Y g BONE
. s - .1 v 0 . A . . . h ;
ETHMOID— @ e Ve AT ' TEMPORAL
. A\ N o BONE
VOMER » s el :
-A» 5 y & Internal
MAXILLARY acoustic
BONE i canal
oi
y Hypoglossal

process
canal

Hypophyseal fossa
of sella turcica

Sphenoidal sinus
MANDIBLE

PALATINE BONE
(a) Sagittal section
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FRONTAL
BONE

ETHMOID

ETHMOID

Sphenoidal 1 CRANIAL CAVITY
sinuses

Frontal
sinuses

Ethmoidal .
air cell g8 Orbit
“ 5 SPHENOID  Nasal
o septum .| Middle
(deviated) & nasal
ZYGOMATIC concha
BOME
Mesdi INFERIOR
. \ axhary — MNASAL
NS sinus CONCHA
f-'.:-f" L S “Middle | Nasal \ Left
Y ; Inferior | conchae - nasal
PALATINE BONE MAXILLARY BONE  VOMER cavity
{a) Sagittal section {bony palate) (b) Frontal section
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Fontanels are the fibrous regions between
the cranial bones of a developing skull.

* Provide flexibility for growing brain.
e Allows distortion of skull during birth.
e Most fontanels are fully fused by 12 months.

e Anterior fontanel does not close for 18 to 20
months of age = “soft spot” on baby head!



Coronal
suture

Squamous

FRONTAL iedie

BONE

PARIETAL
BONE

Sphenoidal
fontanel

NASAL
BONE

SPHENOID
Lambdoid

suture

MAXILLARY

BONE OCCIPITAL

BOME
MAMDIBLE BOME fontanel

(a) Lateral view
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Occipital
Sagittal fontanel

OCCIPITAL
BONE

FRONTAL

BONE ‘

fontanel _
Coronal Lambdoid
suture suture
(b) Superior view
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Supraorbital foramen NASAL BONE Lacrimal sulcus  Optic canal

TEMPORAL BONE » \

Superior orbital
fissure

SPHENOID

LACRIMAL BONE

Zygomaticofacial
foramen

Middle nasal

ZYGOMATIC BEOME concha

- Temporal process of
zygomatic bone

Infraorbital
foramen

Y LB

T

\ sthmold CONCHA

v
Bony nasal septum

Mastoid process
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Coronoid
Process

Articular surface for
temporomandibular joint

Mandibular
notch

Alveolar
process

Condylar
process

Angle Mental foramen

(a) Lateral view
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Coronoid Articular
process surface
II;II

Mandibular foramen

Greater ____——

horn

Condylar
process

Mylohyoi Depression for
line submandibular
salivary gland

(b) Medial view (c) Anterior-superior view
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[— Crown

Pre - Molar

— Neck

[ Root

Enamel

T
SECT Seseiss

Dentin

;
Y i

Gingiva

Pulp
chamber
(blood vessels

& nerves)

Cementum

Jaw
bone




Tooth replacement

3143 -> 2123




Bones of the vertebral column Curvatures:

The Cervical Curvature
is a secondary curvature

Cervical, the top 7

The Thoracic Curvature

Thoracic, attach to ribs, there : :
IS a primary curvature

are 12, cause there are 12
pairs of ribs!

The Lumbar Curvature
is a secondary curvature

Lumbar, big bottom ones!






Normal Spinal Curvature

Spinal curves Vertebral regions

20

» Cervical
Cervical

Thoracic

10

» Thoracic

20

10

Sacral

Coceygeal
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Abnormal Curvatures of the Spi




Kyphosis Normal Lordosis




Vertebrae — The bones of the vertebral column.
There are a total of 33 total bones in the 4 regions:

24 separate vertebrae
+ sacrum (5 fused vertebrae)

+ coccyx (4 fused vertebrae)
Cervical vertebrae = 7 bones, (C,, C,, C; etc.)

Thoracic vertebrae = 12 bones, (T,, T,, etc.)

Lumbar vertebrae =5 bones, (L,, L,, etc.)

Total = 24 individual bones



Coracoid Superior
Acromion process  border
. r \

Lateral
angle

Subscapula
fossa

!:'mlﬁ.l" &
= Lateral
border

Inferior _—
angle

{a) Anterior view

Superior
angle

Supraglenoid Coracoid

Acromion tubercle process

Spine

Medial
e AR Medial
border :
border ==,
Glenoid
cavity

Lateral
border

—_ Inferior ___

angle

{b) Lateral view
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-
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fossa

T

(c) Posterior view



Intertubercular groove _ | asser tubercle Greater tubercle
Greater | T |

tubercle |

— Head —

/ Deltoid tuberosity

Radial groove -

Shaft -

n-?ﬁ. H-«n-

_— Lateral epicondyle -

Olecranon fossa -

- Coronoid fossa

Radial & _
fossa - — Medial epicondyle -~
Capi.tu'llum Trt:thea Trn:}clshlea
" — Condyle .
(a) Anterior surface (b) Posterior surface
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Coronoid
Trochlear

Olecranon — process ™|
i notch
j - Radial
Proximal i head _ Radial
radioulnar — e notch
joint — Neck of _—g
radius Ulnar
tuberosity
Radial —
LILNA - tuberosity
o LJLMNA
— RADIUS —
L
= > Location of
interosseous -
membrane
Ulnar Ulnar Distal
head notch of radioulnar
radius joint
Styloid
Fiesss __ Styloid - ] :;rg:g
of tna ' process |
of radius

{b) Anterior view

(a) Posterior view
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RADIUS — ' e JLNA— - RADIUS
Lunate : - PIEIfDrm Lunate
bone 7 e hone bone |

Scaphoid , Scaphoid
hone Triquetrum — bone

Trapezium —  EPTENT

Pisiform — g

Trapezoid g bone __ Trapezoid
bone . - bone
GE itEtE = e HaITIEttE B s CE_DFTEHE
b?me , bone bone
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phalanx ~ phalanx

__ Distal
phalanx
(a) Anterior view (b) Posterior view
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(a) Epiphyseal cartilages (b) Epiphyseal lines



Distal interphalangeal (DIP) joint

Proximal interphalangeal (PIP) joint

Distal (D)
Metacarpophalangeal (MCP) joint

Phalanges| Middle (M)
Distal phalanx (D)

Proximal (Pr)
Proximal phalanx (Pr)

Head -:5- Sesamoid bone (F)
Metacarpal | ghaft (body) : /

Muscle and soft tissue
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Lunate ()
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ligament (Su)—‘. - ‘ Radial collateral joint
o g — \ Radiocarpal
Articular disc (4) = (wrist joint
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joint ()
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Scapula

The .Ap-pehtﬁcul-ar Skeleton

Clavicle

{a) Anterior view

Jugular notch

_ = Acromial Sternal
end end

—= Facet for
articulation with acromion

(b) Superior view

Lateral Medial

Acromial end Sternal
I ' facet

Costal ¥
tuberosity P -
onoid Sternal
(c) Inferior view tubercle end
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View the Carpal
bones of the

i
wrist as 2 rows
I ‘ of 4 bones

6 5 __ Distal (2"9) row

Q‘

Ulna

Proximal (1) row

Radius
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Lateral condyle —— Intercondylar

Articular surface i

of tibia B of medial condyle tleho Lices
Head of —_ Sl ~_ Articular surface
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Metatarsal Medial cuneiform Mavicular

bones \ bone bone  Talus
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Trochlea
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Phalanges

Cuboid _
bone - Talus
- »~
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(a) Superior view, right foot

Copynght @ 2004 Pearson Education, Inc., publishing as Benjamin Cummings



Bone Fractures

Simple (Closed): Skin remains intact.

Compound (Open): Skin is broken exposing the
bone and deep tissues to the exterior.

Compound Fractures have:

e Risk of infection.
e Greater risk of blood loss if fracture lacerates blood vessels.



A Pott’s fracture cccurs
at the ankle and affects
both bones of the leg.

Comminuted fractures,
such as this fracture of
the femur, shatter the
affected area into a
multitude of bony
fragments.

Transverse fractures,
such as this tracture of
the ulna, break a shaft
bone across its long axis

Spiral fractures,

such as this fracture
of the tibia, are

produced by
twisting stresses
that spread along
the length of the
bane.

l

Displaced fractures
produce new and
abnormal bone
arrangements;
nondisplaced fractures
retain the normal
alignment of the bones
or fragments,



A Colles” fracture,
a break in the distal

portion of the radius,

is typically the result
of reaching out to
cushion a fall,

In a greenstick
fracture, such as this
fracture of the radius,
only one side of the
shaft is broken, and
the other 1s bent. This
type of fracture
penerally occurs in
children, whose long
Pones have yet to
ossify fully.

Epiphyseal fractures, such as this
fracture of the femur, tend to occur
where the bone matrix is undergoing
caleification and chondrocytes are
dving. A clean transverse fracture
along this line generally heals well.
Unless carefully treated, fractures
between the epiphysis and the
epiphyseal cartilage can
permanently stop growth at this site,

Compression fractures occur
in vertebrae subjected to
extreme stresses, such as those
produced by the forces that
arise when you land on your
seat in a fall.



Review Typical Bone Fractures

WA
]H\# % |

J
- § \ ‘ll A ' J
AT TN

Normal Transverse Oblique Spiral Comminuted Avulsion Impacted Fissure Greenstick

'l T
)\

|
¢

Comminuted
Transverse
Greenstick
Hairline
Avulsion
Oblique
Spiral

Segmental

Compression
Impacted
Longitudinal
Stress

Torus (Buckle)
Colle’s

Pott’s

Fissure






STEP 1:
Ty Immediately after the fracture, extensive

bleeding occurs. Over a period of several
hours,a large blood clot, or fracture
hematoma, develops.

Bone
fragments

Fracture
hermatoma

Dead
bone

ya STEP 2:

Spongy Periosteum
bone of
internal Cartilage of
callus external
callus

MNew bone

An internal callus forms as a network of spongy bone
unites the inner surfaces, and an external calus of
cartilage and bone stabilizes the outer edges.

STEP 3:
The cartilage of the external callus has been replaced by

bone, and struts of spongy bone now unite the broken
ends. Fragments of dead bone and the areas of bone
closest to the break

External

Internal callus

callus

STEP 4:

A swelling initially marks
the location of the fracture. |
Over time, this region will be | I\
remodeled, and little evidence

of the fracture will remain. / j

S

have been removed and replaced. G

\
‘ '



Shark Embryo diagram
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Classification of Skeletal Muscle
by Fascicular Orientation




FLEXOR
DIGITORUM
SUPERFICIALIS

FLEXOR
DIGITORUM
PROFUNDUS

Palmar Carpal Ligament

thenar muscles

Palmar Aponeurosis
Longitudinal Fibers;

Right)

Median Nerve
(Nervus Medianus)

Flexor Digitorum
Superficialis Muscle
(Musculus flexor digitorum
superficialis)

Transverse Carpal
Ligament

(Retinaculum musculorum
flexorum manus)

Middle Phalanx: Insertion
point of FDS




Carpal Tunnel Syndrome

Area of pain and
numbness

Median nerve

Radial

Transverse carpal ligament
bursa




FEXRIBA

Zygomatic
muscles




Pharyngeal arch
muscle anlagen

I
Muscle of facial
expressions - »

5 weeks

Temporalis

Auricularis

]

Buccinator

Orbicularis Masseter
oculi

Stylohyoid
Orbicularis
oris

Posterior belly

of digastric
Mylohyoid

Stylopharyngeus
Cricothyroid

Anterior belly
of digastric

Middle

constrictor
of pharynx
20 weeks

Inferior
constrictor
Platysma of pharynx



Langer’s cleavage lines e ..

Galea aponeurotica
Fromal belly (frontalis) of epicranius muscle
Procerus muscle

A Corrugator supercilii muscle
f,{"? W / ; g::':;m‘:m }oforbicuhris oculi muscle

Levator labii superioris alaeque nasi muscle

e } of nasalis muscle

Levator labii superioris muscle
Auricularis anterior muscle
Zygomaticus minor muscle
Zygomaticus major muscle

Levator anguli oris muscle
Depressor septi nasi muscle
Buccinator muscle

Risorius muscle
Orbicularis oris muscle
Depressor anguli oris muscle

Dep labii inf is muscle

Mentalis muscle

Platysma muscle



Orbicularis oculi
muscle

Levator labii
superioris muscle

Levator labii superioris
alaeque nasi muscle

Zygomatic minor muscle

Zygomatic major muscle

Levator anguli oris muscle

Orbicularis oris muscle

Depressor labii
inferioris muscle

Depressor anguli
oris muscle




Galea
aponeurotica

Venter frontalis,
M. occipitofrontalis

M. corrugator

M. procerus supercilii
M. levator M. orbicularis
labii superioris oculi
alaeque nasi

M. levator
labii superioris
alaeque nasi
M. levator

M. nasalis labii superioris
M. zygomaticus

M. levator minor

labii superioris
M. zygomaticus
M. zygomaticus major
minor

M. levator

M. zygomaticus anguli oris
major
M. buccinator
M. levator
anguli oris M. masseter
M. risorius M. orbicularis
oris

M. depressor

M. depressor
anguli oris

anguli oris

M. depressor
labii inferioris

Platysma

M. depressor

labii inferioris M. mentalis




facial paralysis




Frontalis Orbicularis oris Mentalis

Depressor anguli oris Zygomaticus major Risorius

Corrugator supercilii Nasalis Procerus



Venter fromtalis des
M. occipitofrontahs

M. cormugator supercibi

Pars orbitalks
M.orbicularis Pars palpebradis
ocul Pars lacrimalis

\ ) r
= Homes'scher Muskel Pars

:-ema»m der Pars palpebralis des
Pars M. orbicubaris ocul
Ligamentum palpebrale tarsalis
mediale

Ligamentum paipetrale

Saccus lacnimalis laterale

f':‘lS[I(ULh Clbares ter
Pars palpebralis
= Riolan'scher Muskel

Papilla lacrimalis

Sinus maxillaris
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Neutral Non-Duchenne Smile Duchenne Smile
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Submissive gesture







