FRONTAL BONE

PARIETAL BONE

Squamous suture

i
SPHENOID BONE ;
Orbit \\ -
ETHMOID BONE (/\“\5\*.
LACRIMAL BONE ~ Y3
Zygomaticofacial foramen ' \\}\
Infraorbital foramen —

Perpendicular plate

INFERIOR NASAL
CONCHA

VOMER

Mental foramen

Sagittal suture

Coronal suture
Frontal squama

Supraorbital foramen
Supraorbital margin

Optic foramen
Superior orbital fissure

TEMPORAL BONE

NASAL BONE
Inferior orbital fissure

Middle nasal concha
ZYGOMATIC BONE
MAXILLA

MANDIBLE



Sagittal suture

Frontal bone -
Coronal suture —
2ariel: ) g

Parietal bone Frontal squam:

Supraorbital foramen

Supraorbital margin
Optic loramen

Superior orbital fissure

SPHENOID BONE

TEMPORAL BONE
NASAL BONE

Orbit

ETHMOID BONE

LACRIMAL BONE
Inferior orbital fissure

Perpendicular plate

Infraorbital foramen ! o \ |
INFERIOR NASAL -—l = 1 g ZYGOMATIC BONE
CONCHA (TURBINATE) ‘ o

MAXILLA
VOMER

Mental foramen
MANDIBLE




Skull — Lateral aspect

Coronal suture Frontal bone

Sphenoid bone

Parietal bone 2
(greater wing)
Ethmoid bone

Squamous suture Lacrimal bone

Lambdoid suture Lacrimal fossa

Occipital bone

Temporal bone i bone
Zygomatic

Zygomatic process © bone

temporal bon@

Extemal acoustic meatus

Mastoid process
Styloid process

Mandibular condyle
Mandibular notch

Mandibular ramus

(a) External anatomy of the Mandibular angle Coronoid
right side of the skull sk




Cranial & Facial Bones

Zygomatic arch FRONTAL BONE

L
-

Coronal suture SPHENOID BONE

ZYGOMATIC BONE

PARIETAL BONE ETHMOID BONE

Temporal squama LACRIMAL BONE

Lacrimal fossa

Squamous suture —; , NASAL BONE
TEMPORAL BONE 3

i \\ Temporal process
Zygomatic process —\ e — — : F L Infraorbital foramen

Lambdoid suture ' L 6 - "—;MZMAXILLA

Mastoid portion Mandibular fossa

OCCIPITAL BONE

External occipital

Articular tubercle

protuberance MANDIBLE
External auditory

meatus

Mastoid process

Styloid process HYOID BONE

Foramen magnum



FRONTAL BONE

PARIETAL BON

Coronal suture

Squamous suture .’

SPHENOID BONE
ETHMOID BONE

y < LACRIMAL BONE
& NASAL BONE

Lacrimal fossa

_ «1?{ -— ygomatic arch:
-

Temporal squama

TEMPORAL BONE

Lambdoid suture 4-_
Mastoid portion —-
OCCIPITAL BONE

Temporal process
v j of zygomatic bone

Zygomatic process
of temporal bone

MAXILLA

ZYGOMATIC BONE
External auditory

(acoustic) meatus _____ MANDIBLE

Mental foramen
Mastoid process

POSTERIOR ANTERIOR



Sagittal suture

OCCIPITAL BONE

External occipital
protuberance

TEMPORAL BONE

Mastoid process
Occipital condyle

Styloid process

VOMER

MANDIBLE

PARIETAL BONES

Sutural bones

Lambdoid suture

Superior nuchal line

Inferior nuchal line

Foramen magnum

Middle nasal concha

Hard palate:
Horizontal plate
Palatine process



Sagittal suture

PARIETAL BONE

Lambdoid suture

OCCIPITAL BONE

External occipital
protuberance



Incisor teeth

MAXILLA:
Incisive foramen

Palatine process

ZYGOMATIC BONE

PALATINE BONE
(horizontal plate)

Zygomatic arch

Middle nasal concha

VOMER
SPHENOID BONE
Foramen ovale
Foramen spinosum
Mandibular fossa

Carotid foramen

Pterygoid processes
Articular tubercle
Foramen lacerum
Styloid process

External auditory
meatus

Jugular foramen

Stylomastoid foramen

Occipital condyle

Mastoid process

TEMPORAL BONE Foramen magnum

Mastoid foramen

OCCIPITAL BONE

PARIETAL BONE
Inferior nuchal line

Lambdoid suture

External occipital
protuberance

Superior nuchal line



Incisor teeth

MAXILLA:
Incisive foramen

Palatine process
ZYGOMATIC BONE

PALATINE BONE:
Horizontal plate
Greater palatine foramen
Lesser palatine foramen

Zygomatic arch

VOMER

SPHENOID BONE
Foramen ovale

Pterygoid processes

Foramen spinosum
. : Articular tubercle
Mandibular (glenoid) fossa

Foramen lacerum

Carotid foramen

Jugular foramen Styloid process

Stylomastoid foramen

Occipital condyle
Mastoid process

Condylar canal

Foramen magnum

Mastoid foramen

TEMPORAL BONE

_I_
&
L- Lambdoid suture

OCCIPITAL BONE

Inferior nuchal line

Superior nuchal line

External occipital
protuberance



Eye Socket

FRONTAL BONE

Supraorbital margin

SPHENOID BONE

Optic foramen
Superior orbital fissure

PALATINE BONE

Zygdmaticofacial
foramen

ZYGOMATIC BONE

Infraorbital foramen

Supraorbital
foramen

NASAL BONE

LACRIMAL BONE

ETHMOID BONE
Lacrimal fossa

MAXILLA

Inferior orbital fissure



FRONTAL BONE

+ : C Supraorbital foramen

Supraorbital margin

Superior orbital fiss_
N |

Optic foramen \ NASAL BONE

b ETHMOID BONE
L | ACRIMAL BONE

Inferior orbital fissure

ZYGOMATIC BONE

Nasal septum:
Perpendicular plate

Infraorbital foramen i of ethmoid
Inferior nasal concha - o
(turbinate)

Vomer

AR R R T R,



Mandible

Condylar Coronoid
process process
Mandibular

foramen

notch
Ramus
Alve
proc
Body Men
Angle forar

s

Right lateral view



ANTERIOR (FRONTAL)
FONTANEL

. Sagittal suture
Parietal bone

Frontal bone

: — Coronal suture
Squamous suture ; ———‘m— - ANTEROLATERAL

Parietal bone

POSTERIOR
: (OCCIPITAL)
Lambdoid suture —— MR (SPHENOID) FONTANEL FONTANEL
Occipital bone B - Temporal bone Lambdoid suture
TP Sphenoid bone
P'\?ASST%SLATERAL S
( ) - 1 ' Occipital bone
FONTANEL - Mandible
POSTERIOR ANTERIOR
(a) Right lateral view INFERIOR
(c) Posterior view
ANTERIOR SUPERIOR
Frontal bones .
Parietal bone ég-rl\-lgrill\l%li (FRONTAL)
ANTERIOR
(FRONTAL) Frontal suture Coronal suture
FONTANEL

Frontal bone

Coronal suture

Frontal suture

Sagittal suture ‘
. Parietal bones

Nasal bone

Perpendicular plate Sphenoid bone

of ethmoid

Mandible R

Zygomatic bone
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— Cervical curve

gl Vertebral
: Column

Skeletal Trunk

vertebral column, sternum, ribs

— Thoracic curve
|

Vertebral column

Consists of Pyes

Intervertebral

At | Five regions: cervical, thoracic,
[nteratiebial lumbar, sacral, coccygeal
disc
(=SRESLS |ntervertebral discs
from C1 to sacrum
sachis R i permit movement
j Sacral curve absorb ShOCk
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Intervertebral
foramen

Intervertebral
disc

Sacrum

Coccyx

POSTERIOR

— Cervical curve

— Thoracic curve

arve

Sacral curve

ANTERIOR

Vertebral
curves

Cervical & Lumbar

anteriorly convex

Thoracic & Sacral

anteriorly concave

Fetal Curves = 1

When do we get the cervical?

When do we get the lumbar?
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===m=Cervical Vertebrae

15t supports the skull = atlas

How many?

POSTERIOR
06

Vertebral foramen

Sueerior articular facet

Transverse foramen

E

ANTERIOR
POSTERIOR

n 4

Posterior arch

‘ Groove for vertebral artery
and first cervical spinal nerve

!. - Laterai mass

‘\' —‘— Transverse process

Articular surface for dens of axis

- ‘ Anterior arch

Posterior arch

ral foramen

or articular

7
|
¢ A

.': A \
— . . A
erse foramen - L

N

ANTERIOR

N Groove for vertebral
\ artery and first cervical
{ g spinal nerve

= Lateral mass

Transverse process

£ 3 \
£ ) =2 J

Articular surface

- ¢ y — for dens of axis
~ L

Anterior arch

(b) Superior view of the atlas (C1)
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Second cervical vertebrae (axis) permits rotation
POSTERIOR

Spinous process

Lamina

Vertebral foramen

Transverse process

Sugerior articular facet

Dens,

POSTERIOR R 4

ANTERIOR Y | :
(. - Spinous process
Lamina H
S -
Vertebral F
X
foramen 3 e
Transverse "9 W = @V ae Transverse process
foramen Loy A Superior articular facet
S Aar (2
ANTERIOR - — Dens

(c) Superior view of the axis (C2)
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POSTERIOR

Lamina

Vertebral foramen

Transverse foramen

o Bifid spinous process

Superior articular facet

Pedicle

Transverse process

“w

y I
oW

ANTERIOR
ROSEERIOR ‘ﬂ\ — \ Bifid spinous process
_ ’
Lamina =
~ ' \\
Vertebral r——— : SN
foramen - ¥ ) . '
S /4 ) : Superior articular facet
- &/ SER N Pedicle
Transverse foramen ————— ( \)
Transverse process - \ / N Bady
- \‘\ i

ANTERIOR

(d) Superior view of a typical cervical vertebra


http://www.gen.umn.edu/faculty_staff/jensen/1135/webanatomy/wa_skeleton/
http://www.gen.umn.edu/faculty_staff/jensen/1135/webanatomy/wa_skeleton/
http://www.gen.umn.edu/faculty_staff/jensen/1135/webanatomy/wa_skeleton/

http://www.g
en.umn.edu/f

=% Thoracic Vertebrae

wa_skeleton/

How many? What connects to them?

POSTERIOR

Spinous process

Vertebral arch: Transverse process

Lma - . -— Facet for articular part of
- tubercle of rib
Superior articular
Pedicle l facet
] |

Vertebral foramen

; —-— Superior demifacet

ANTERIOR

Inferior articular facet
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Spinous v B
process +
Transverse P pil N
process , . 1 .
Lamina =t N
7 o
% P
Vertebral foramen - ’(‘/ ‘ /<8
;,.‘ £ \\ /‘,‘ \ {,\
{
{ s
l‘. '.'?
\. : o $
&

(b) Superior view

Superior articular

facet \
Transverse process —-f“ \/

Facet for articular

art of tubercle of rib RN v
p \"" /‘ { \ % ‘\.

Lamina 1 | €&
/

Spinous process — 4

POSTERIOR 54

(c) Right lateral view

POSTERIOR

Facet for articular
part of tubercle of rib

Superior articular facet

Pedicle
Superior demifacet

Body

ANTERIOR

Superior vertebral notch

Superior demifacet
Body

Pedicle

Inferior demifacet

Inferior vertebral
notch

ANTERIOR
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POSTERIOR

Lamina
|

Pedicle

ANTFRIOR

Lumbar Vertebrae

How many? Why are they the largest & strongest?

Inferior articular facet

Spinous process
|

Sugerior articular facet

4 Transverse process

Vertebral foramen
|

—
Lag e
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POSTERIOR

Lamina

Pedicle

ANTERIOR

POSTERIOR

Superior articular process

Transverse process

Lamina

Spinous process

Inferior articular facet

(c) Right lateral view

Spinous process

Superior articular facet

Transverse process

Vertebral foramen

Body

ANTERIOR
Superior vertebral notch

Body

Inferior vertebral notch
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== Sacrum & Coccyx

Sacral ala

Base of sacrum

How many fused vertebrae?

Sacral promontory

l S1
Anterior (pelvic)
sacral foramen l P
Transverse line .

(ridge)

Sacral canal

Superior articular
facet

Auricular surface

Sacral tuberosity

Lateral sacral
crest

Posterior (dorsal)
sacral foramen

Intermediate
sacral crest
Median sacral
, crest

Sacral hiatus

Sacral cornu
Cocceyx

Transverse process
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Sacrum & Coccyx

Superior articular process Sueerior articular facet
Base of
sacrum
|

Sacral canal
Sacral

Sacral ala

S | tuberosity
acra ]
Auricular
romontor
' 4 surface
Anterior Lateral
?acral sacral crest
ramen =
orame Posterior
Transverse sacral foramen
line Median

sacral crest
|
Sacral

corny,
Apex of g(;)rc’:c;ygeal
sacrum
Ea > ey Transverse
Coft process
Co2
Co3

(a) Anterior view (b) Posterior view
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Herniated (slipped) disc

POSTERIOR

Spinous process
of vertebra

Spinal cord Spinal nerve

Herniation

Nucleus
pulposus

Annulus
fibrosus

ANTERIOR N

Spina bifida

Congenital defect

Spinal Disorders

Weak ligaments & > pressure

Where & why?

Abnormal Curves

Scoliosis lateral bending

Kyphosis hunchback;
exaggeration of thoracic
curve

Lordosis

swayback; exaggeration
of lumbar curve
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- Spina Bifida Normal Spine

Menmges

X‘ \<pmal Cord ’73 ‘
/ h'\ \\ Spinal J‘T""'\""
%)\ !/ ; »:)"’«“Flu«d ’:}27\\, |

e g

SPINE SPINE

K U
-\\ Vertebra .,;
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Spinal Disorders

(a) Scoliosis (c) Lordosis

3
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eleton/ T h O r aX (entire chest)

Thoracic Cage encloges Prgaeets

& provides supp ot our shoulders & upper limbs

Sternum

Consists of three parts:

When do we often see xiphoid
process fractures?
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We have Pairs of ribs that give structural support

Clavicle
Suprasternal

notch Clavicular notch

Scapula

Sternal angle
Sternum:

Manubrium

Bodx

Xiphoid
process

Costal (hyaline)
cartilage

Intercostal space
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Suprasterna
notch

Clavicular
notch
s TERNUM: Sternal
Manubrium angle
Body
Wiox Costal
Xiphoid (hyaline)

process cartilage

Intercostal
space
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15t seven pairs = true ribs
Remaining 5 = false ribs

Last 2 false = floating ribs
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The Appendicular Skeleton
o

Includes bones of the...

Primary function is to...



Pectoral (Shoulder) Girdle

Made up of...



I T B T Y CLAVICLE Sternoclavicular

joint .
Acromioclavicular joint Sternum CLAVICLE
Glenohumeral joint
Rib
Vertebrae SCAPULA
SCAPULA |
Rib
Humerus

(a) Anterior view (b) Posterior view



Sca p u Ia (aka shoulder blade)

Scapular
Acromion

"’;“. notch
L b Sl

Coracoid N border
Glenoid cavity :

Superior angle

Subscapular fossa
L Body

Medial (vertebral) border

Lateral (axillary)
border

LATERAL MEDIAL

Inferior angle

(a) Anterior view



Superior
border SUPERIOR

Acromion

i Coracoid process —
#ﬁ ‘ Spine e
)\

L Glenoid cavity —

Superior angle

Supraspinous ———l

oy 1
Infraspinous

fossa

Body

Lateral (axillary) border
LATERAL
Inferior angle ——

Medial (vertebral)
border

MEDIAL




= Superior angle

Acromion —<

P - Superior border
e
e \/ —— " Scapular notch
Coracoid —L— > 4 A
process \_ :.,]
Glenoid cavity ———— i .j;'._:‘;i, i ¥ |
p 7 £59 \ g
— Subscapular fossa
\ j
Lateral (axillary) border —%\ Medial (vertebral) border
\.'.
3
\ /
{
\ s 'j
LATERAL \ ‘ ~ MEDIAL
ot
e Inferior angle

(a) Anterior view



Superior angle

Superior border

Scapular notch

Supraspinous
fossa

/‘\-4

—— Acromion

Infraspinous
fossa

Medial (vertebral)

border

(\/ / —— Coracoid - : —
1) / process },;'/’ &,
o il &
4 ) ! A
— - Spine \ 4
Glenoid |
cavity 3\ |
Body |
: Lateral (axillary) \
i border 3
o ’ A
LATERAL y

\
\

(b) Posterior view

Inferior angle

(c) Lateral view



Acromial

extremitx

-~

LATERAL

|
C I aVI c I e (aka collarbone)

Conoid
tubercle

ANTERIOR

POSTERIOR

Inferior view

Sternal
R
\,
Costal e
tuberosity
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Sternoclavicular joint
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E
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-
.
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Q
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HUMERUS

PAL

- METACARPALS

- PHALANGES

Anterior view



SUPERIOR

)

ﬁﬁﬁi ;Hggrcle

SUPERIOR

Anatomical neck

Head
x af | o
mgmmﬁrgﬂmr sulcus l : )

Lesser tubercle

o

Surgical neck

Deltoid tuberosity
——

Lateral epicondyle

Medial egicondxie

Capitulum —

(a1) Antorior viow

|

l Bodx
(e &3 4 L
Humerus —— W),
AN 5\ ).
. Olecranon fossa
Radial fossa /—. - }lCoronoid fossa
L

MEDIAI

(b) Poslernor view

Greater tubercle
[~ ]

Lateral epicondyle

LATERAI



LESSER TUBERCLE

i w,iTZ\\\
GREATER _ . e -
TUBERCLE | 5. = /""*’“ e I
INTERTUBERCULAR ——— —)— ANATOMICAL NECK ey S EEFGLE
SULCUS % ,}:;/4 . 2 £
} - il £ ‘13/0\‘ .’
, \ SURGICAL NECK Ll -kt
, — Scapula
5 ~ HUMERUS |
= DELTOID TUBEROSITY —
i BODY
/
RADIAL

CORONOID FOSSA

OLECRANON FOSSA \

.f;“:.;\-;:\ ) - N
T

EPICONDY!

FOSSA

LATERAL —_ > S

EPICONDYLE b € 1
5 ’/“/ L— MEDIAL EPICONDYLE ——== !
APITULUM "“‘T‘\\

TROCHLEA  " | 3 Olecranon

/‘ ,} 5 f’
Head | 'S Coronoid process , zi
/
2 Ulna \
Radius 3 el
adius

(a) Anterior view (b) Posterior view



Glenohumeral joint




SUPERIOR SUPERIOR

Olecranon
I
Olecranon
Trochlear notch ——
I

Coronoid process

Head of radius
I
Neck of radius

£ I I
Radius

I
LATERAL
\ Styloid process of

Head of radius -

Neck of radius
I

Radial tuberosity l

Radius
I
LATERAI

Ulnar tuberosity

Nutrient foramen

i
|

Radius —f/ ([}
Ulna

MEDIAL MEDIAL

Head of ulna
A
Styloid process of Styloid process Styloid process
of ulna of ulna
radius
I

radius
(b) Posterior view

(a) Anterior view



- Humerus e — i

‘ Olecranon fossa
Coronoid fossa

] OLECRANON
€t Trochlea
HEAD OF RADIUS CORONOID PROCESS HEAD OF RADIUS
NECK OF RADIUS ULNAR TUBEROSITY NECK OF RADIUS
RADIAL TUBEROSITY
RADIUS
ULNA
RADIUS
Nutrient
foramina
(7 | Interosseous
Radius —// /' 11
o/ N ) membrane
Ulna ——/Z{ :
7l STYLOID AR
‘ PROCESS AR
| OF ULNA \& Vi
STYLOID PROCESS HEABRIOEULINA 7
STYLOID
OF RADIUS ]— Carpals SROCESS
OF RADIUS



SUPERIOR

CARPALS:
LUNATE
LAQEALD
SCAPHOID ) ARG TR
TRAPEZOID - f ‘ HAMATE
(8) METACARPAL

(5)
Carpals ___, Meta ra Is

, Phalanges S 2 5 A 3 | RLALANGES:
Shaft . g

Pro;imal
o]
w
Distal
Carpals = wrist
Metacarpals = palm
LATEHAIL ME DIAI



Carpals, Metacarpals, Phalanges
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Carpals, Metacarpals, Phalanges

Largest carpal bone is... capitate

The most commonly broken carpal bone (70%) is the...

scaphoid

Metacarpal heads, aka... knuckles

Metacarpals & phalanges are numbered 1 — 5 starting from the thumb



Pelvic (Hip) Girdle
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Female Male Pelvic Com ar$|son

Anterior views

Female Male
General light & thin heavy & thick
Pelvic Inlet wide & oval narrow & ed
Sacrum wide, short, curvenarrow and long v
Obturator Foramen oval round
Pubic Arch > 9Q0° < 900

Orientation tilted forward tilted backward
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Head of Femur

HEAR
What do we call the break
that typically occurs in this
region? FOVEA

CAPITIS

break in the head, neck, or trochanteric
region of the femur

INTERTROCHANTERIC

LESSER TROCHANTY

(c) Medial view of proximal end of femur
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Tarsals, Metatarsals, Phalanges
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Tarsals, Metatarsals,
Phalanges

(7) Largest & strongest tarsal bone...
Tarsals ___,(5) calcaneus (heel)
Metatarsals

(1)
Phalanges Only bone in the foot to articulate with the fibula &

Tarsals = ankle tibia... talus

Metatarsals = foot

Metatarsals & phalanges are numbered 1 =5
starting from the hallux (great toe)



