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Skeletal System

Functions :

1- Structure

2- Support and Protection

3- Movement (Site for muscle attachment)
4- Mineral reservoir (calcium especially)
5- Hemopoiesis (Blood cell formation)
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Classificationof £ - /i the Basis of Shape

(a) Long bone
(e.g., humerus

SAm) (c) Flat bone

(e.g., parietal
bone of skull)

(b) Short bones
(e.g., carpals = |

of wrist) e, (d) Irregular bone

. . (e.g., vertebra)
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The axiai skeleton includes the bones
of the head, back, and chest. Bones in
the appendicular skeleton are related
to movement of the limbs.




Structure of Bones
* The typical features of a long bone such as the humerus
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AXxial Skeleton

* Vertebral column
* Ribs

— Twelve pairs

— Bottom two pair floating
o Sternum

o skull
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Figure 5.7
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Fig. 3. Ventral view. Fig. 4. Dorsal view, Fig. 5. Lateral view.
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© Elsavier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com




Anterior internal vertebral
VENOUS plexus

Pasterior longitudinal
ligament

radural space

Extradural fat

Vertabral body

Intervertabral disc

Paosition of spinal ganglion

Posterior ramus

Anterior ramus




POSTERIOR ~ ANTERIOR
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—Ribs 1~7 called true
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—Ribs 8~10 called false
ribs

—Ribs 11~12 called
floating ribs
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Mon-articular surface

Articular facet
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Fig. 6. The skull. Lateral aspect. The cranial and facial bones
of the head are depicted by different colors.
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both sides onto the internal aspect of the base of the skull with  anterolaterally below. Its apex (cupula) is directed anterolater-
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tion. On the left the nerves are also depicted. Note the oblique  * Median line
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Fig. 93. The bony and cartilaginous nasal septum, and
adjacent structures. Medial view.
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Fig. 55. Mandible. Lateral aspect.
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Fig. 56. Right half of the mandible. Medial aspect.
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Fig. 96.  The right temporomandibular region with the
pterygospinous and sphenomandibular ligaments viewed
from the medial aspect. A paramedian sagittal section through
the sphenoid bone and the hard palate.
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Condyles {

Radial
fossa

Lateral
epicondyle

Capitulum

Coronoid fossa

Deltoid muscle

Biceps brachii muscle
(long head)

Supraspinatus muscle
Subscapularis muscle

Medial L
eda 2 ] Coracobrachialis muscle
Lateral and

¢ Biceps brachii muscle

(short head)

Pectoralis major muscle
Latissimus dorsi muscle
Teres major muscle
Deltoid muscle
Trochlea Coracobrachialis muscle
Medial epicondyle Brachialis muscle
Brachioradialis muscle

Extensor carpi radialis longus muscle

Common extensor tendon

(extensor carpi radialis brevis, extensor
digitorum with extensor digiti minimi
and extensor carpi ulnaris muscles)
Brachialis muscle

Supinator muscle

Biceps brachii muscle

Clavicle (cut)

Superior angle
Superior border
Suprascapular notch
Neck
Medial border
Subscapular fossa
Infraglenoid tubercle
Lateral border
Inferior angle
Trapezius muscle

Pectoralis minor muscle

Omohyoid muscle

Triceps
brachii
muscle

(long head) Serratus

anterior

Subscapularis muscle

muscle

Muscle attachments
B Origins
B Insertions

Pronator teres muscle (humeral head)
Common flexor tendon
(flexor carpi radialis, palmaris longus,
flexor carpi ulnaris and flexor digitorum
superficialis [humeroulnar head| muscles)

Flexor digitorum superficialis muscle
(humeroulnar head)

Pronator teres muscle (ulnar head)

Flexor pollicis longus muscle (ulnar head)



Acromion

Acromial angle

Supraglenoid
tubercle

Anatomical neck
Greater tubercle
Lesser tubercle
Surgical neck

Intertubercular
sulcus

Crest of
greater tubercle

Crest of
lesser tubercle

Deltoid tuberosity

Medial
supracondylar ridge

Lateral
supracondylar ridge

Radial
fossa

Lateral
epicondyle

Capitulum
Coronoid fossa

Trochlea

Medial epicondyle

I Medial \ ;
Condyles 3 | aterals_ i i
i

Coracoid process

)
e

s

Glenoid
cavity of
scapula

Head of
humerus

Scapula
Humerus

Deltoid muscle

Biceps brachii muscle
(long head)

Supraspinatus muscle
Subscapularis muscle
Coracobrachialis muscle
and

Biceps brachii muscle
(short head)

Pectoralis major muscle
Latissimus dorsi muscle
Teres major muscle
Deltoid muscle
Coracobrachialis muscle
Brachialis muscle

Brachioradialis muscle

Extensor carpi radialis longus muscle

Common extensor tendon

(extensor carpi radialis brevis, extensor
digitorum with extensor digiti minimi
and extensor carpi ulnaris muscles)

Brachialis muscle
Supinator muscle

Biceps brachii muscle

Clavicle (cut)

Superior angle

Superior border
Suprascapular notch
Neck
Medial border
Subscapular fossa
Infraglenoid tubercle
Lateral border

Inferior angle
Trapezius muscle

Pectoralis minor muscle

Triceps
brachii
muscle

Hoeghead) Serratus
anterior
Subscapularis muscle

muscle

Muscle attachments
B Origins
B Insertions

Pronator teres muscle (humeral head)

Common flexor tendon

(flexor carpi radialis, palmaris longus,
flexor carpi ulnaris and flexor digitorum
superficialis [humeroulnar head| muscles)

Flexor digitorum superficialis muscle
(humeroulnar head)

Pronator teres muscle (ulnar head)

Flexor pollicis longus muscle (ulnar head)




Supraspinatus muscle

Levator
scapulae
muscle

Rhomboid

Infraspinatus
muscle

Latissimus dorsi
muscle (small
slip of origin)

Suprascapular notch
Superior border
Superior angle -
Supraspinous fossa
Spine
Neck
Infraspinous fossa
Medial border

Lateral border

Groove for
circumflex
scapular
vessels

Inferior angle

Trapezius

muscle

Scapula  Humerus

Deltoid muscle
Supraspinatus muscle
Infraspinatus muscle

Teres minor muscle

Triceps brachii muscle

Triceps (lateral head)

brachii
muscle
(long head)
Teres minor Deltoid muscle
muscle
Teres major Brachialis muscle
muscle

Triceps brachii muscle
{medial head)

Muscle attachments

Bl Origins
B Insertions

Triceps brachii muscle

Common flexor tendon

Anconeus muscle

Clavicle (cut)

Coracoid process
Acromion

Acromial angle
Notch connecting
supraspinous and
infraspinous fossae
Greater tubercle
Head of humerus
Anatomical neck
Surgical neck

Infraglenoid tubercle
Deltoid tuberosity

Radial groove

Medial
supracondylar ridge

Lateral
supracondylar ridge

Olecranon fossa
Lateral epicondyle
Trochlea

Groove for ulnar nerve

Medial epicondyle

Common extensor tendon
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Right radius and ulna o~ Olecranon Right radius and

in supination' anterior view ulna in pronation:
H T h / i P . &
/ rochlear notc / terior vie

Coronoid process

Radial notch of ulna

Ulnar tuberosity ; — Obligue cord

Oblique cord Ulnar tuberosity

Radial tuberosity

Radius - : Ulna R | Ulia

Anterior surface j W, . Anterior surface ' Lateral surface

Anterior border Posterior border

Anterior border A § : Posterior surface

Interosseous
membrane

Interosseous border

Interosseous
border
Interosseous
membrane

Dorsal tubercle

Groove for extensor

pollicis longus muscle : Groove for extensor
iL Vb carpi radialis longus

Groove for extensor i ] and brevis muscles

digitorum and extensor K. .

indicis muscles
Area for extensor

qoi ' pollicis brevis and
i‘;’:ﬁ ,:': s I abductor pollicis
longus muscles

Styloid process




- o
:!'.r

oS N

Hm_': | & i m = Trochlear notch

(of radius) (of ulna)

Radial notch
fof ulna)




Right elbow

Medial-.‘
Lateral .\\‘

Condyle ;
\

“
Lateral
supracondylar ridge

/.
\

Radial fossa

Lateral epicondyle Al

Capitulum

%% r
Head e
’

¢!

Neck

3%
Radius—F :

Tuberosity

2

In extension: anterior view

Humerus

Medial
supracondylar ridge
Olecranon
Coronoid fossa

fossa

~Lateral epicondyle

Medial epicondyle
Olecranon

i \vr'

Trochlea

Groove for

Coronoid _
ulnar nerve

process

Radial notch of ulna

-Tuberosity

Ulna

In extension: posterior view



Lateral view Artanor view hMadial view Pastanor view
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Right radius and ulna o~ Olecranon Right radius and

in supination' anterior view ulna in pronation:
H T h / i P . &
/ rochlear notc / terior vie

Coronoid process

Radial notch of ulna

Ulnar tuberosity ; — Obligue cord

Oblique cord Ulnar tuberosity

Radial tuberosity

Radius - : Ulna R | Ulia

Anterior surface j W, . Anterior surface ' Lateral surface

Anterior border Posterior border

Anterior border A § : Posterior surface

Interosseous
membrane

Interosseous border

Interosseous
border
Interosseous
membrane

Dorsal tubercle

Groove for extensor

pollicis longus muscle : Groove for extensor
iL Vb carpi radialis longus

Groove for extensor i ] and brevis muscles

digitorum and extensor K. .

indicis muscles
Area for extensor

qoi ' pollicis brevis and
i‘;’:ﬁ ,:': s I abductor pollicis
longus muscles

Styloid process




Anterior view

 Ulnar styloid process

articular disc Facet for articulation Facet for articulation
© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.co with scaphoid bone with lunate bone
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| —— Axis of movermeant I
with abduction of ulna
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Distal

Middle

Phalanges
(fingers)

Proximal

Metacarpals
{palm)
Hamate

Pisiform

Carpals
{(wrist) Triguetral

Lunate

(a) Ulna

Trapezoid

Trapezium

Scaphoid
Capitate

Radius
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Flexor carpi radialis tandon

Flexor pollicis longus tendon

Abductor pollicis kengus tandon

Extensor pollicis brevis tendon

Cephalic vein

Extensor pollicis lkengus tandon

Extensor carpi radials longus tendan
Extensor carpi radializ brevis tendon




Transverse
carpal
ligament

Tendons

Medical lllustration Copynight € 2013 Nucleus Medical Media, All nghts reserved. www.nucleusinc.com



Pelvic bone

Hip joint

Lateral malleolus ! -
3

i
g

",

Ankle joint
fr

&
T

Il l
i Medial malleolus
;‘
. i
il
1
5
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tubercle




Ligament attachments lliac crast Tubarcha of crest

Gluteal surface

Armterior superior
l&ac spine

Anterior inferior
izt spina

Postanor inferor

Superlar pubic g o

TS

End].r of Superior pubic
ramus
Pubic tubercle Izchial spine
Pubic crast
. Inferior pulic
L&ss.ar sciatic TaImLEs
Body of pubis
Inferior pubic ramus Ischial tuberosity Ischial tuberosity
Ramus of ischium Ramus of ischium
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Intermediate zone
Tuberculum lliac crest

- Lateral view

Anterior Outerlip
Gluteal fori
s In erior

Posterior Wing (ala) of ilium

(gluteal surface)
Posterior Anterior superior iliac spine
superior
iliac spine ;
Anterior inferior iliac spine

Posterior
inferior
iliac spine

Acetabulum

Lunate surface

Margin (limbus) of acetabulum
Acetabular notch

Greater sciatic notch

Body of ilium Superior pubic ramus

Ischial spine Pubic tubercle

Lesser sciatic notch

Body of ischium Obturator crest

Obturator
foramen

Inferior pubic ramus
Ischial tuberosity

Ramus of ischium




Anterior superior iliac spine

Wing (ala) of ilium
(iliac fossa)

Anterior inferior iliac spine S
Arcuate line
lljopubic'eminence
Superior pubic ramus

Pecten pubis
(pectineal line)

Pubic tubercle

Symphyseal surface

Obturator groove

Inferior pubic ramus

Obturator
foramen

Medial view

Intermediai‘te\zone l lliac
Inner lip \ j crest

N
N,

lliac tu B\grogity
\\ '-

Posterior

superior |

iliac spine
4

Auricular
surface
(for sacrum)

Posterior
inferior
iliac spine
Greater sciatic notch
Ischial spine
Body of ilium

Lesser sciatic notch

Body of ischium

A Ischial tuberosity

Ramus of ischium




Antarior sacro-ilixe
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nterosseous sacro-ilac ligament

!
Interosseous sacro-iliac
ligament {cut)

Posterior sacro-iliac ligamant -
averlying interossecus ligament
f‘f
©) Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com Posterior sacro-iliac




Greater sciatic foramen

Vertabral col

Ligaments prevent
upward tilting of
SACIUMm

Greater sciatic
foramen
Sacrospinous
ligament
Sacrotuberous
ligament

Lesser sciatic .
Obturator membransa foramen Obturator mambrana




Sacrotuberous ligament
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ligamemnt
lachial ramus

Obturator foramen Inferior pubic ramus
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Female Pelvis
Measurements - Anterior View

Conjugate diameter of pelvicinlet (~11 ¢m)
Sacral promontony

Sacroiliac joint

Transverse

diameter of
pelvicinlet
(=13 cm)

Oblique diametar of
pelvic inlat (~12.5 cm)

lliopubic eminanoe

Fubic symphysis Iszhial spine

lzchial tuberosity

Fubic arch




Female Pelvis
Measurements - Inferior View

Fubic symphysis

Transverse diameter of palvic outlet (~11 cm)

lzchial tuberosity

lzzhial spine

because







False pelvis

N

Inlet of
true

Male (less than 90°)

Figure 5.23c _
I— Pubic arch

Female (more than 90°)




|
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A Meck B Fovea
Trochanteric fossa

Attachment site for
pirifarmis muscle

Piriformis
Greater trochanter

Head
Attachment of

Greater trochanter Tubarcle gluteus minimus
Obturator intermnus
achment site for _ Neck
gluteus minimus lhl‘lteﬂrur:hantEnc Trochanteric fos
Lo Chal depression for
obturator externus
Lz Quadrate tubercle
trochanter Lesser trochanter
End of intertrochanteric line
Pactineal line (Spiral line)
Shaft
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Lesser trochanter
Gluteal tuberosity

Pectineal line (spiral line)




Gluteus medius

Greater trochanter

Gluteus minmus

Attachment site for
gluteus medius

[Juadrate tubercle

Intertrochanteric crest

Pectineal line
(spiral IinEl]

Lateral margin of linea aspera




Lesser trochanter
Intefrochantenc

Medial and

lateral supra-
condylar lines

Intercondylar notch

Medial condyle
Adductor ubercla

Anterior view Posterior view
{b) Femur
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Distal end of (right) femur




Coxa vara Normal Coxa valga
(<120°) (120°-135°) (>135°)

@Behrang Amini







Arterior cruciate
ligarnent

Fibular collateral
ligament

Infrapatellar fat

Proximal tibiofibular joint
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Surface for
icutsti
with patella

Flat surfaces for
articulation with
tikia in extension

Found swrfaces for
articulation with
tibia in flexion




Postarior cruciate ligameant Anterior cruciate ligament

Infrapatellar fald
fermaris tandon

Synovial
membrane

Fopliteus
tandon

Patalla
Prepatellar

bursa
Subpoplitaal
recess Patellar

Fibula infrapatellar bursa
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Knee - Interior
Superior View - Ligaments and Cartilage Removed

Attachment of posteriar cruciate ligament Intercondylar eminence

Knee - Cruciate and Collateral Ligaments
Right Knee in Flexion: Anterior View

Aftashment of synovial membrane
Attachment of synovial membrans =

Superior aticularsurface

Superior aticular surface of fibia (medial facet)

of tibia (lateral facef)

Anterior cruciate ligament Attachments of homs
q Fosterior cruciate ligament of lateral menisous

Aftachment of anterior cruciate ligament

Attachments of homs of medial meniseus
Tibial tuberosity

Lateral condyle of 2 . : Medial condyle of femur
femur (articular surface) i ¢ (articular surface)
- d Anterior aspect

Medial meniscus

Popliteus tendon i . .. : I’. i _ Tibia and Fibula of Right Leg

Superior View
Tibial callateral ligament
Fibular collateral ligament
i Fosterior
Lateral meniscus : . o Posterior ligament intercondylar area
Medial condyle of tibia of fibular head Cotigin of posterior

sruciate ligament)

Head
Transwerse

! Intercondylar
ligament of knee i3

Posterior eminence

Fibula

Head of fibula Tibia
Tibial tuberazsity
Anterior ligament

of fibular head

Medial condyle
Gerdy's tubercle

Lateral
sondyle Superior
articular surfase
(medial facet)

Superior
articular surface
(lateral facet)

Medial intercondylartubercle
Anterior

Anteriar Lateral intercondylar tubersle
intercondylar area
Corigin of anteriar
cruciate ligament)

Tibial tuberosity ﬁ ‘qf;




Fosterior
cruciate
ligament

Meniscus

cruciate
ligamant

Surface for
articulation
with patella

Flat surfaces for
articulation with
tibia in extension

Hound surfaces for
articulation wwith
tibvia in flaxion




Infrapatellar fat

Popliteus tendon  Lateral meniscus Medial meniscus
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Lateral view

Superior articular surface
(lateral facet)

Lateral tibial
condyle

Anterior

4| intercondylar area

Tibial tuberosity

Articular facet for
proximal head of
fibula

Anterior border

Lateral surface

Interosseous border

Intercondylar eminence Intercondylar tubercles

Medial tibial
condyle

Posterior
intercondylar area

Soleal line

Medial surface

Medial border

Posterior surface

Anterior view Posterior view

Proximal end of (right) tibia

fibula

Lateral tibial
condyle

tuberosity

Articular facet for
proximal head of

Tibial

Medial tibial

Interossecus
border

condyle

Superior articular surface
(medial facet)




Attachment of medial meniscus

Attachment of posterio
cruciate ligameant

Tubercles of intercondylar eminence

Anterior attachmeant of
medial meniscus

Madial condyle

Roughened and
perforated area

Site of attachment of sartorius,
gracilis and semitendinosus musclas

Intercondylar region

Attachment of posterior cruciate ligament Posterior attachment of medial meniscus

Posterior attachment of lateral meniscus —_<Z S N ~ Area of articulation with medial meniscus

ea of articulation with lateral meniscus : -. —— ; Tubercles of intercondylar eminence

Attachment of anterior cruciate ligament
Anterior attachment of lateral meniscus
Anterlor attachment of medial meniscus

Roughened and perdorated area Tuberosity




— Interossaocus membranag

Distal
tibiofibular
joint

Lataral
mialleclus

(&)
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Anterior
border

Nlernsseous
border

|
Lateral J

mallealus

Anteriar
surface

Interossecus
mambrana

Posterior surface
Interassecus border

Posterior surface

Medial malleclus

Groove for tendon of
tibialis posterior muscle

Mallaclar fossa

Roughened triangular
area that fits into
fibular groove of tibia

Fibular groove
on titia

Articular surfaces for talus

Lateral malieolus

Groove for fibulars longus



Bones o
right leg

Anterior
intercondvlar area

Lateral condyle

Apex,
Head,
MNeck
of
fibula

Lateral
surface

Anterior
border

Interosseous
border

mMedial surface ﬂ

L Ry,

Anterior view

~Intercondylar eminence-\
Lateral Medial

intercondylar  intercondylar

tubercle tubercle Brictin

infercd

o drea

Medial
condyle

- :--."#ﬂ;’ o

o J'T l‘&ﬂ Gerdy’s tubercle
o {insertion of

iliotibial tract)
If"‘

Oblique line

-,_}

Lateral surface

Anterior border

Interosseous
border

Medial surface

Medial border

Lateral
malleolu

Articular facet
of lateral

ik articular
malleoius

surface

Medial
malleolus

medial malleolus




Apearture for anterior tibila vessels

Interosseous membrane

Posterior tibiofibular ligame

Aperture for perforating branch of fibular artery

Anterior tibiofibular ligament




Articular surface of
C namow posteriorly

malleclus | Posterior

Articular surface of talus

Lateral mallacius

Articular surface wide anteriorly




Tarsal sinus

f—

T <
, - ,n-;-;f
|8 _f':; I Q -




Tibiocalcaneal part
Tibionavicular part

Anterior tibiotalar pa

%P Medial

tubercle
of talus

-

Tuberosity of Sustentaculum tali
navicular bone of calcaneus bone

Plantar calcaneonavicular ligament




Anterior talar articular surface on calcansus

Plantar calcaneonavicular ligament

c Talonavicular ligament

nterossenus talocalcaneal ligameant

Micldle talar articular surface
on sustentaculum tali

Sustentaculum tali

Plantar calcanseo-
navicular ligament

Talonavicular ligament
Middle talar articular

surface on

Mavicular sustentaculum tali

Bifurcate ligament

Anterior talar articula
surface on calcaneus

Calcanaus




Tibiocalcaneal part Postarior
tibiotalar part
Tibionavicular part

Anterior tibiotalar pa

%‘.ﬂ Medial

tubercle
of talus

e

Tuberosity of Sustentaculum tali
navicular bone of calcaneus bone

Plantar calcanacnavicular ligament
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Anterior talofibular ligament

Calcaneofibular ligament

's Anatomy for Students www.studen

Malleclar fossa

Pasterior
talofibular ligament




Metatarsals

Intermediate

tarsal | Mavicular

Tubercle {on under-surface) ——

Cuneiforms

Mavicular

Fibular trochlsa Groove
Calcaneus Cubaid

Madial
hlurnidia—t}malfmms
Lateral

Distal group
of tarsal bones

Proximal group
of tarsal bones
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Articular surface with

Articular surface
for navicular

distal end of tibia

Groove for flexor
hallucis longus

Articular surface with
meadial malleclous

sulcus tali

calcaneal surface

Articular surface
for navicular

Anteror calcaneal
surface

Articular surface fo
calcansonavicular
ligament

“ Middle calcaneal

Groove for flexar
hallucis longus




Anterior talar articular surface Articular surface with cuboid bone
A C Calcaneal sulcus

_ Middle talar Groove for tendon of Middle talar
articular surface —— = " flexor hallucis longus articular surface

Anterior talar
articular surface articular surface

Calcaneal
sulcus

Sustentaculum tali

Posterior talar
articular surface

hMedial

Upper part of

posterior surface Fibular trochlea

Attachment of calcaneotibular
Middle part of posterior surface Calcaneal tuberosity part of lateral collateal ligament
(insartion of calcaneal tendon)  {lower part of postenor surfacea) of ankle joint




7 Distal Phalanges
- Middle
. | ——Proximal

Medial ——_ 1 o §
cuneiform e |

Intermediate—~ Lateral
cuneiform s " T cuneiform

Navicular—7 efl.  —— Cuboid

Talus

Trochlea

of talus
Calcaneus

(a) Superior view




Proximal phalanx

=sesamaoid
bones
{on plantar

surface)

Metatarsals




Tendon of flexor

digitorum longus

Tendon of
tibialis posterior

arsal tunnel

Tendon of flexor
hallucis longus

Pulse of post-tibial artery
mid-way between heel
and medial malleclus
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Inferior fibular retinaculum
{at fibular trochea on calcaneus)

Superior fibular retinaculum
Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.co




Miclclle
R Proximal

Medial
h“'fm‘di% Cungiforms

Lataral
Distal group

Intermediate S bribantar o :

tarsal bone -
’ _ Cuboid

Tubercle (on under-surface)

Cuneiforms

Mavicular

Proximal group
of tarsal bones

Fibwlar trochlsa

Calcansus Cuboid
D Elsevier Ltd. Drake et al: Gray's Anato
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sesamold
bones
{on plantar

surface)

Metatarsals




Plantar calcanao-
navicular ligament

Short plantar ligament

Anterior calcaneal tubercle Long plantar ligament
Calcaneocuboid joint
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Plantar calcaneonavicular ligament o= posterior tendons

Long plantar ligament
Short plantar ligament
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brevis muscles

Inferior fibular retinaculum
(at fibular trochea on calcaneus)

Superior fibular retinaculum
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Synovial sheath

Flexor hallucis
longus tendon

Flexor digitorum
brevis tendon

Flexor digitorum
longus tendon

Titials anterior

Tibiatis posterior

Flexor digitorum longus

Flexor hallucis longus




Lateral longitedinal arch

Transvarse arch
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