Bones - osteology

*Osteology is the study of the bony part of
the skeleton.

* Structure of the bone

- Bone cells (osteocytes).
- Bone matrix
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FIGURE 6.4 The structure of along bone thumerusl. {a) Anterior view, with the
bone sactioned frontally to show tha intarior at the proximal end. (b} Enlargemant of
{a), showing the spongy bone and compact bone of the epiphysis. {<} Enlargemeant of
tha diaphysis frem {a), Mote that the external surface of the diaphysis is coverad with
periostaurn but that the articular surface of the epiphysis is covarad with hyaline
cartilage,
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FIGUEE .5 Structure of a flat bone. Flat bones consist of a
layer of spongy bone (tha diplog) sandwichad batwezn two thin
layers of compact bone, (Photomicrograph at bottom, 25 )



Main terms

Tuberosity ( trochanter) - large projection
Tubercle - small projection

Condyle - smooth, rounded articular projection
Ebicondyle - tubercle on condyle

Process - projection from the bone

Spine - pointed or sharp projection

Ridge - liner elevation on the surface of the bone

Fossa - shallow (oval, rounded or irregular
depression

Groove (sulcus)- elongated depression
Foramen - hole or perforation

Canal - tubular tunnel

Fissure - liner opening between two bones



Mame of Bone Marking Description Hlustration
PROJECTIONS THAT ARE SITES OF MUSCLE AND _21’2:;'( i
LIGAMENT ATTACHMENT ia
Tuberosity Large rounded projection; may be I . ) Troc hanter —L LBt RtERe
(too "be-ros-te) roughen ed | ( { line
|
Crest Marrow ridge of bone; uzually £ 6 1 !
prominent T — lzchial \
: \ ) spine | 1
Trochanter (tro-kan‘ter) Very large, blunt, irregularly ) |
shaped procass (the only Y_ |
examplas are on the femur) Coxal lschial
. i bona tuberosity |
Line MNarrow ridge of bone; less Adlductor
prominent than a crest tubersle
Tubercle (too‘ber-k) Small rounded projection or e Farur A :
preCess Vartebrm | el 1 't 1'?;_ A Lﬁgﬁdm
Epicondyle (ep"i-kon’dil) Raized area on or above a *\‘TL : o \ Chondyle
aondyle i
Spine Sharp, slender, often pointad |—— Spinous
projection process
Process Any bory prominence
SURFACES THAT FORM JOINTS
Head Bony expansion carried on a Head —,
narrow nack _ g Condiie g \'\. "l
Facat Smooth, nearly flat articular i “ls
surface ( Fasets R W,
Condyle dcon'dil) Rounded articular projection, H: — g |
often articulates with a b R IMandibia
corresponding fossa
DEPRESSIONS AND OPENINGS

For passage of vessels and nerves:

Foramen (fo-ra‘men) Round or oval opening through a

bone
Groove Furr o
Fissure Marrow, slitlike opening
Maotch Indentation at the edge of a
structure
Others:

Fossa (fos'ah) Shall ow basinlike depression in a
bone, often serving as an articular

sutface
Meatus (me-a‘tus) Canal-like passageway

Cavity within a bone, filled with air
and lined with mucous memkbrans

Sinus

Vo, N

Inferior —, |
orbital Y
fissure

Foramen?— 5.,«%}
N
i’

Skull



Functions of Bones

/e the body its shape.

pport the body and resist stress.

rry, transmit the body weight to ground.

ovide surface for attachment of muscles and tendons
t as a lever for muscle action.

otect the vital soft parts of the body e.g. brain.

serve for calcium and phosphorus in emergencies.

ne marrow helps in formation of blood cells.
eumatic- bones arround nasal cavity

lightening the weight of the head.

purification, regulation of inspired air, adjust temper:
resonance of voice.

hewing of food by teeth and jaws.



Classification of bones

»Long bones
- It have shaft (body,or diaphysis) which extends
between two expanded two epiphysis.

> Short bones; Short bones are roughly cube-shaped.
carpal and tarsal bones

Flat bones skull, ribs, sternum ,scapula

Formed of outer and inner lamina of compact bone
separated by a layer of spongy.

> Irregular bones (Vertebrae, Hip bone ,Bones in
the base of skull, Pneumatic bones.

» Sesamoid bones shaped like a sesame

seed”) (patellae

Bony nodules found embedded in tendons of some
muscles , ligaments or joint capsules.



(a) Long bone (humerus)

(b) lrregular bone (vertebra),

right lateral view {d) Short bone (talus)

FIGURE 6.3 Classification of bones.



Skeleton

> Axial
>

Appendicular
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skull

JdThe skull consists of two sets
of bones:

> cranial bones that form the
cranium, or braincase (calveria).

> facial bones that support the
eyes and nose and form the bony
framework of the oral cavity.
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d Paired bones of the
cranium:

> parietal.

> temporal.

d Unpaired bones:
»Ethmoid

”Frontal
»Occipital
»sphenoid



Antarior fontanalle

Posterior fontanalle




e Fmonial bone

Comral sutike

Sphenoid bone
(g rester wing)

Farietal bone

SquanmouEs sul e — Ethrnoid bone
— Lacrimmal bone

Temporl bone
MN===al bone=

Tygormatic process Lacrinel fos==

-.--"--.—-— Dygomatic bone
Larmbdoid = uture ]

Comnoid process

Qi pital bone
M=l b=

Exermal ooz ipial —

promberance Ah-?g:!lar
rrEmins

i jpitorieEs toid

suturz Mandible

BEtermalacoustic —
mestis

Merntzl orarmen

Ma=oidp rocess Mardibukar mot:h

Mandbutr Stykoid \ '\ Mandbukr rmmus
candy e RS \_ Mandibular ange
(bl Photograph of rght side of skull

Lataral aspect of tha skull, cantinued.






Exermal acoustic
rmEsts

SquEmous

regian
f \

- g I|
, ,_:'H o -

4 3 — Tygornatic
% process

Mastoid — oo Mandbular
f=gion "1 fos=a
M==toid pocess “w
Styloid proess - I;gg,f'"b
Tha temporal bona. Right btem| view. (Seed Brefitlas of the Human
Gody Second Edition, Figures 2 and 8.



7N
L
L
Ophic G Leszor wing
canal /
f.
™, -":‘_* - #1{ -
£ i - o ]
P ;_'- - a - I!
ﬁirnggter_ n W { = Fararmen mhndum
L o . (———"Foramen ovale
Sella—— B o o]
turica N 1 il 5= —— Foraman spinazum
Bodyofzphanoid

(=) Superorwiew, 2= in Figue 7.9

Eiody of sphenoid /; Leszar
e
Gmeatar —
wing

(b) Fosterior wiew

The sphanoid bona. (5e2.4 Brief 4 tlas of the Human Body Second Edition,
Figums 3and 23



Cristzgall

Olfacory Gribrifarm
i plEte
A\ T )
§
F o= - Leftlzeml
e meEss
.Y
&
5 €~
aircels i M, 3
/ \ -
Perendicular — Midde
pEe resal conc:ha

Tha athmoid bona Anterior view. (5ead Brief Alas of the Human SBady;
second Edition, Figures 3and 10.)



Fiontl
sinus
Ethrroidal
aircelks
(sinus)
Sphenoid
sineE
Mazcillary
sineE

(=) Anterior aspect

Fiontal
sineE

Ethrrzidal
aircelk

Sphenoid
sinE
Mzl

sinE

FIGURE 7.15 Paranasal sinusas. |llustration on left, CT san
(b} Medil azpect on right.



bones of the face:

Paired bones:
Maxillary
Zygomatic
Nasal

Lacrimal
Inferior concha
Palatine

Unpaired bones:
Vomer
Mandible



Superciliary arch

Frontal bons

Supra-orbital notch
(foramen)

Glabella

Zygomatic process
iof frontal bone)

Mazal bone

Mazion

Firiform aperture Frontal process {of maxilla)
Zygomatic bone
Irnfra-orbital foramen

Mazal crest

Inferior nasal concha

Zygomatic process {of maxilla) ' Aleolar process

Hamus of mandible

hllaxilla Alveolar pant of mandible

Angle of mandible Mandible

Bady of mandible
Mertal foramen

Mental protuberance Mental tubercle
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Sphenosquamous suture
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Temparal process (of zygomatic bone)  Coronoid process



Sagittal suture

Suture bone

Parietal bone : Paristal bone

; Snuamous part of
Lamibcloid suture occipital bone
External occipital o _
protubarance Cocipitomastoid suture

Mastoid notch

Mastosd process
Supericr nuchal line

Infarior nuchal ling

External occipital crest Inicn



Alveolar arch

Posterior nasal aperture (choana)
Hamulus

Pyramidal process of palating bone

Pterygoid fossa

Vomear
Greater wmng
{of =phenoid bone)

Openirg of
prerygosd canal

Articulas tubercle

Mandibular fossa
Groove for auditory tubs

Styboid process
Jugular foramen

Mastoid process

kastoid notch

Hypoglossal canal

Oecipital condyle

Foramen magnum

External occipital crast

Posterior nasal sping Incisiee fossa

7

Ex=tarmmal occipital protuberance

5
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Hard palate (palatine bone)
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Body of sphenoid

Medial plate of pterygoid
process

process
Scaphoid fossa

Foramen lacerum

Foramen ovake

Faramen Spinosum

Crarotid canal

Swylomastoid foramen

Basilar part of
occipital bone

Phanmgeal tubercle

Inferior nuchsal lire:

Superior niachal line
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Vertebral column

Formed by 24 separate vertebrae
and

Sacrum (which composed of 5
fused vertebrae)

Coccyx (which composed of 2-4
fused vertebrae)



7 cervical vertebrae {CI=-CVII)
12 thoracic vertebrae (TI-TXII)
5 lumbar vertebrae (LI-LV)
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Cocoyx

{3-4 fused cocoygeal vertebrae |-IV)

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Coccyx
4 fused varisbrae

Ao wa Hight lataral vew
FIGURE 7.1& The vertebral column. Mote the four
curdatures in the lateral view at right. The terms comver and

concave are relative to the posterior aspect of the column. {See A
Brief Atims of the Human Body, Second Edition, Fgure 17)




(2]} Lumbar wertebrae

FIGURE 7.22 Posterolataral views of articulated
vertebrae. In {2}, note the prominent spenous process of C,
the vertebra prominens. {5ee A Brief Atles of the Human Body
Secand Edition. Figures 19, 20, and 21 )



Separate vertebrae divided in to:
‘Cervical

‘Thoracic

‘lumbar



Each typical vertebra has:

> Body

» Vertebral foramen

> Pedicle

» Laminae

> Spine

» Transverse process

» Superior and inferior articular facets
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A : B
Anterior = Superior articular process
Superior vertebral
rotch Trangversa process
Pedicle j ) Spinous process
Anterior = |\ Fostevior
Vertebral body Inferior articular
process
Inferior vertebral notch




@ Regional Characteristics of Cervical, Thoracic, and Lumbar Vertebrae

Characteristic
Beody
Spinous process

Wertebral foramen

Transwerse processes

Superior and inferior
articulating processes

Mcvemants aflawsad

SUPERIDR VIEW

Superice articular

process and faoet
Inferiar
artioular |

Cervical (3-T}
Small, wide side to sde

Ehart; forked; projects directly
posteriordy

Triargular

Contain foramina

Superior facets directed
superoposteriarly

Inferior facets directed
irferoanteriorky

Flaxion and extension; lateral
flesion; rotaticon; the spine
regian with the greatest range
of movemeant

Spinous

Werlebral
foramen

Thoracic

Larger than cervical; heart-shaped;

Eemars twio castal facets
Long; sharp; projects nferiarly

Circular

Bear facats for rbs jexcept Ty
ﬂl'ld T|_=:I

Superior facets directed
peosteriarly

inferior facets directed anteriorly

Rotation; lateral flakion possitle
bt restricted by ribs; flexion and
extension Emited

Lumbar
Massive; kidney-shaped

Short; Blunt; rectangular;
projacts directly posteriorhy

Triangular
Thin and tapered

Superior facets directed
posteromedially (or medially]

Inferice facets directed
anterolaterally jor latarally)

Flasion and extension; some
lateral fexian; rotation
prevented

Spmul.u [FoCEss

x:mw—\ L} e

Transwerse
woaial focet
{far wkercle
iy of rik) :
! fior
R-E L Superior arhioular 5
- ) - ___, uperior
costal focet m“‘m - arligular
Transverss tlar head of nbj process
draisan Body Bud',.- ard aost
{a) Cervical |k} Thoraxio (o} Lumbar
RIGHT LATERAL VIEW
Supenor arlicular ior costal
process and faoet faoet (lor head Transverse
al rib} Su process
Spinous  Superior Body Transvamse arlicular
process  articular ] process Bady proosss Body
process | e
Transwerse — oﬂ
costal facet \ "
\ 11 r berde ol ! i
( l:r:\lhnih-] J \*-_ 1
1
2 . b Irfeice ' Inferior oostal Irlsrior notch
t . rrich focet (lor hend
Infesiar —1 - Traraverse of ik . Irerice articuiar
artioular proosss Spircus ess and iaost
e Spincus: process o
and facet prooess
(&) Cervical {b} Thoragic iz} Lumibar



Cervical vertebrae

d Characteristic by:

» Small body.

» Short spinous process (bifid).
» Transverse process contain foramen
t) Atypical cervical vertebrae:

d Atlas

»Ringlike shape

»No body

d Axis

> It has odontoid process

» Seventh cervical v.(vertebral
prominens)



Anterior tubercle Atlas (Cl vertebra) Transverss ligament of atlas

Foramen
franavarsarium

Facet for aceipital condyle




Thoracic vertebrae

It have:

Facets for articulation with ribs
Spinous process is long and oblique
Vertebral foramen is small



c Cemifacet for articulation D Vertebral body
with head of rib

Facet for articulation
with tubercle of rib

Damifacat for articulation
with head of rib below

Lataral view Supeniar view



Lumbar vertebrae

1aracteristic by:

Large size of body

Spinous process quadrangular in shape,
flat and project straight back



Supenor aticular process Superior vertebral notch

Infesior vertebral notch

Spinous process Infarior articular process



—— Posterior sacral
ki foramina F

Incomplate
sacral canal

Anteriar view Daorsolateral view Fosterior view



Thoracic cage



Truse —
ribs
(1-7)

5 |
I . ¥

e

(a) Skeleton of the thoraoic cage, anterior view

FIGURE 7.24 The thoracic cage. (See A Brief Atlas of the
Human Body, Second Edition, Figure 23

Clavicular notch

Manubrium
Stemal angle
Body
Kiphisternal
juigl?

Jugular notoh
~ Bternal angle
Heairt
Intercostal
spaces
Kiphisternal
jmint
Caostal cartlage
Caostal margin

(b Mi ittal meotion through the thorax, showi
Hm%i: of surface anatomical |
of the thorax to the vertebral column



Intercostal space

True ribs 1=V

Floating ribs

False ribs VIII-XII

Costal margin



Riby




8 Tubercla Neck

Mon-articular surface Articular facets
Agticular facet

i€} Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Rib |

Rib X1l

(@ Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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(@ Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Manubnosternal joint
[symphysis]

Fibrocartilaginous joint

ﬁ. Synovial joint
{two compartments)
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i€ Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Bones of the upper Limb

A- Shoulder Girdle

- Scapula
- Clavicle
- Humerus - Proximal end

B- Arm
- Humerus
C - Forearm

- Radius (lateral)
- Ulna (Medial)

D - Wrist
- Carpal Bones
- Hand

- Metacarpals
- Phalanges

Scapula
ACromon
Glanod cavity
Scapula /
Hurmenrus I
Ulna
Radus
Carpals
Metacarpals

} Phalanges

Clavicle



clavicle (collar bone, Small key)

Long S-shaped bone. its the only bony attachment between the
trunk and the upper limb.

> Convex medial end (or sternal).
> Concave lateral end ( or acromial).
> Two borders (anterior, posterior).

» Two surfaces (superior, inferior).



Clavicle; a- superior view (left); b- inferior view (left). 1.
sternal end with articular surface 2. costoclavicular impression 3.
groove for subclavius muscle 4.conoid tubercle 5. trapezoid
line 6. acromial end with articular surface 7. shaft of clavicle



Scapula

The scapula is a large, flat triangular bone with:

> Three angles (lateral, superior, and inferior);
> three borders (superior, lateral, and medial);
» two surfaces (costal and posterior); and

> three processes (acromion, spine, and coracoid
process).



oula, ventral view (left). Costal surface 1. subscapular fossa.



Scapula; lateral view (left).1. supraglenoid tubercle 2.
infraglenoid tubercle 3.glenoid cavity 4. coracoid process 5.



capula posterior surface

1. Acromion 2. acromial angle 3. coracoid pro 4. spine 5. medial
border 6. lateral border7. inferior angle 8. superior angle 9.
suprascapular notch 10. supraspinous fossa 11. infraspinous fossa



Humerus

) Proximal end (proximal epiphysis)
) Shaft (diaphysis)
) Distal end (distal epiphysis)



Humerus

oOuhWNH

7.
8.
9.
10.

11.
12.
13.

14.

15.
16.
17.
18.

. head

anatomical neck

. surgical neck

Lessar tubercle
greater tubercle

. biciptal groove

(intertubercle)

medial lip

lateral lip

deltoid tubercle

sulcus for radial nerve
medial epicondyle
lateral epicondyle
medial supraepicondylar
ridge

lateral supraepicondylar
ridge

coronoid fossa

trochlea

capitulum

anterior surface
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Ulna

The ulna: is a long bone, prismatic in form
placed at the medial side of the forearm,
parallel with the radius.

It has:

1- Proximal end.

2- shaft (with three borders and three
surfaces).

3- Distal end.



- Ventral view (left);
. Dorsal view (left);
Radial view (left)

. anterior border

. anterior surface

. coronoid process

. interosseous border
. medial surface

. olecranon

. posterior border

. posterior surface

2 WNH=O"®

radial notch
. supinator crest
. trochlear notch

. tuberosity of ulna
. styloid process
. head




Radius

The radius.is a long bone, prismatic in
form and slightly curved longitudinally.

It has:
A- Proximal end

B- Shaft (with three borders and three

surfaces).
C- Distal end



— proximal

Metacarpals

Trapezoid

hamate
Hamate Tubercle of trapezivm
Pisifarm Trapazium — Carpal bones

Tubercle of scaphoid

Scaphwoid
Lunate — |
Wrist joint
Una — Radmus

— Tuberche
—— Trapezium
— Trapezoid

Capitate c i i




a. Ventral view
(left);

b. Peadal view
Pefidck

8. bhbarosiéydieft)
radius

4. anterior border
5. anterior oblique
line

6. interosseous
border

7. lateral surface
8. posterior border
9. posterior surface
10. dorsal tubercle
11. ulnar notch

12. styloid process




The skeleton of the lower
limb
Pelvis
Composed of:
Two hip bones anteriorly

Sacrum and coccyx
posteriorly

Hip bone

Consist of three part fused together.
* llium

* Pubis

*ischium



Ligament attachments lliac crest Tubercle of crast
Articular surface for sacrum
R it Ghuteal surface
liac fossa iliac sping
Anterior superior
Arcuate / iliac spine
e
Body of ilium
Ihac
tuberosity
Cbturator
o Antesior inferior
Pectineal iliac spina
lira ; 4 Postarior infaror
Superior pubic ’ iliac spine -
TS - AT
A End].r of i1E | j Superior pubic
[ _ ramus
Pubic tubercls ‘ T —
Pubic crast I/
. \ Infarior pubic
Less'.m' sciatic TS
Body of pubiz
Inferior pubic ramus Ischial tuberosity Ischial tuberosity

Ramus of ischium Rarmus of ischium






192 Chapter 8 Bomes, Part 2: The Appendicular Skeleton

Tubercle of
the ifiac crest

Anterior glutsal

lina
Fosterior
gluteal line

Ischial sping

Ischium
|schial:
tubarasity
Ischial ramus

(b} Lateral view, right hip bone
FIGURE 2.¢ Bones of the pelvic girdle. (a) Articulated pelvis showing the two hip
bones, the sacrum, and the coccyx. (b) Lateral view of the right hip bone (anterior is to
the right}. (c) Medial view of the right hip bone (anterior is to the laft). (Sea A Brief Atlas
of the Human Body; Second Edition, Figure 28.)

lzchial epine

Obturator
foramen

Ischium
Ischial ramus

[ mum
[ eeniom
M Fuos

{c) Medial viaw, right hip bone




= Antarior / " Andarior

PEIME: Brirm, ——

defining
pehic inlat

Sacrospinous
figament

Sacrotuberous
Ischial uberosity ligament Flane of pelvic outlet
{a) Some of the ligaments of the pelvis {b) True and false pelves

FIGURE 2.9 Midsagittal section through the pelvis.



Characteristic

General structure and

functional meodifications

Bone thickness

Acetabula

Pubic anglefarch

Anterior view

Sacrum
Cocoyx

Greater sciatic notch

Left lateral view

Pelvic inlet {&rim]

Pelvic outlet

Postercinferior view

Female

Tilted forward; adapted for childbearing; trua
pelvis defines the birth canal; cavity of the true
pelvis is broad, shallow, and has a greater capacity

Less; bones lighter, thinner, and smoother

Smaller; farther apart

Broader {80 to 90

miore rounded

s

e Pubic arch

Wider; shorter; sacral curvature is accentuated
Maore movable; straighter

Wide and shallow

Wider; oval from side to side

Wider; ischial tuberosities sharter, farther apart,
and everted

. \ r 1 \
-- Pehvic brim —-"f—

Comparison of the Male and Female Pelves

Male

Tilted less far forward; adapted for support of a
male’s heavier build and stronger muscles; cavity
aof the true pelvis is narrow and deep

Greater; bones heavier and thicker, and markings
are mare prominent

Larger; closer

Angle is more acute (50° 1o 407
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Marrow; longer; sacral promontory mare ventra

Less movable; curves ventrally

Mamow and deep

Marrow; basically heart-shaped

Marrower; ischial tuberosities longer,
sharper, and point more medially




ones of free part of the lower limb

- thigh (Femur(
- leg ( tibia, fibula, patella(
- foot
a- tarsus (talus, calcaneus,
navicular, cuneiform
bone)
b- metatarsus.
c- phalanges



Prostanar surfacs

Iataml_.@-_
bordar
L

Latersd | Medial
(posterclateral) (pasteromacial)

Linea aspera

surfaca surface
Linea aspara
Adduct :
el Lateral supracendylar ling gﬁ?&?ﬁ;‘:’nﬁ
of medial head
Facet for attachment Medial supracondylar line of gastrocnemius

of lateral head of

cla
gastrocnamius Facet for attachment s
of lataral head of Adcuctor
Madial gastracnamius miuscle tubercle
epicondyle Lateral condyle Medial
it condyle
; Facet for attachment | wpicanch Facat for attachmant of Facet for attachmernt
Lateral epicandyle of the tendaon of Patellar surface antarior cruciate ligamant of posterior cruciate
popliteus muscle ligament

Intercondylar fossa



Interossaous
membrans .
Roughened triangular
Interossaous Artenorn fibular groove of titka
border l|:-u-'dEr
Tibia

— Medial

surface

- hedial

border

Fibula
Posterior surface
Intarasseows border Fibular groove
Mexdial crest on tiba
Postarior surface Articular surfaces for talus
Medial malleclus ’
1§ —— Lateral malleol
Groove for tendon of I Mmaleols
tibialis posterior muscle
Malleolar fossa Groove for fibularis longus

and Brevis musclas



A
Distal
Mlichd |
Phalangeas — Proximal
Metatarsals —
|ﬂhﬂ“9diﬂE|-Gunaihm5 —
— Distal group
Intmﬂm Mavieular of tarsal bones
Cuboid
Tubercle (on under-surface)
B Taluz
Mawicular
Proximal group
of tarsal bones

Calcaneus

Fibular trochlea
Calcansus Cuboid
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