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INTRODUCTION OF
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Space for red
bone marrow

Lamellae

Osteocyte

Trabeculae

Figure 1.1 Microscopic structure of spongy bone.
(Ross & Wilson 2006)

Lacuna
containing

Haversian
system
(osteon)

Lamella

Central
(Haversian)
canal

Central (Haversian) canal
containing arteries, veins
and lymphatic vessels

Figure 1.2 Microscopic structure of compact bone.
(Ross & Wilson 2006)



Cancellous bone
(contains red
bone marrow)

-Epiphysis

€1 Metaphysis

Periosteum

Medullary canal
(contains yellow
bone marrow)

Compact bone

Nutrient artery _\\L

-Diaphysis
in foramen \ (shaft)
-Epiphysis
Articular (hyaling) ——— a
cartilage
Figure 1.3 — The macroscopic of the long bone. 5

(Ross & Wilson 2006)



Osteocyte

Interstitial
lamella

Osteoblasts
(formerly known
as
Osteoprogenitor
Cells)

Figure 1.4 — The microscopic of bone cells.



Haematoma and
bone fragments

Phagocytosis of clot
and debris

Growth of granulation
tissue begins

Osteoblasts begin to
form new bone (callus)

Gradual spread and
mineralisation of callus

to bridge the gap

Bone almost healed.
Osteoclasts reshape
and canalise new bone

Figure 1.5 —
Bone healing
(Ross & Wilson 2006)



Shoulder joint

Figure 1.6 —
The shoulder joint
(Ross & Wilson 2006)




The Elbow joint

Olecranon
process

Radius
Ulna
Proximal
radiculnar
joint

| Figure 1.7 —
tganers " The elbow joint
B (Ross & Wilson 2006)




The Wrist joint

i White
Distal arer fibrocartilage
radioulnar o disc
joint : Synovial
Articular membrane
cartilage Lunate
Capsular

ligament Pisttorm

Scaphoid

/ \Triquetral
Trapezium / \Hamate
Trapezoid Capitate

Proximal ends

A of metacarpal bones Figure 1.8 —
The wrist joint
(Ross & Wilson 2006)
Radius
Ulna
Anterior
radiocarpal
ligament
Medial
Lt ligament
ligament
B

Proximal ends
of metacarpal bones
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Joints of the
Hands & Fingers

Tendons of
flexor muscles
(white)

Pisiform

Scaphoid
Trapezium

Hamate

Median nerve

Flexor
retinaculum

Synovial
sheath
(blue)

Figure 1.9 —
The joints of the hands & fingers
(Ross & Wilson 2006)



The Hip joint

Acetabulum of
innominate bone

Articular cartilage
Acetabular labrum

Ligament
of the
head of
femur

Figure 1.10 —
llium The hlp jOint
(Ross & Wilson 2006)

Fubotemoral
ligament

Femur

labrum g\ Acetabulum

12
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The Knee joint

Figure 1.11 —
The knee joint
(Ross & Wilson 2006)
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LA N

Tubercle Anterior cruciate
kgament
\

c 13

Lateral semilunar Posterior cruciate Medial semilunar
cartilage (meniscus) ligament cartilage (meniscus)



The Ankle joint

Tibia Fibula

Articular
cartilage
Medial Lateral
malleolus malleolus
Capsular Synovial
ligament membrane
Figure 1.12 —
The ankle joint
z (Ross & Wilson 2006)
Fibug—— [ <=
Tibia——— Talus
Parts of the
deltoid ligament
Calcaneus
AN
O
W
B Plantar ligaments
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ANATOMICAL MOVEMENTS

Basic Anatomy

lateral flexion
of trunk

supination of forearm pronation of forearm

eversion of foot adduction of fingers abduction of fingers

adductign of thumb

&
\\6,

N\
abduction
of thumb

opposition of thumb

d little fi
flexion of thumb 7~ and littie finger

\}
]
it ["
extension of thumb

FIGURE 1-3 Additional anatomical terms used in relation to movement.

Figure 1.13 — The anatomical movements
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of shoulder joint

medial rotation
circumduction

of shoulder joint
)of shoulder joint

/
/
I/ 7
/' ’l’ \‘ ‘\
F /. A S
i ‘(' W< lateral rotation %
N N of shoulder joint
FIGURE 1-2 Some anatomical terms used in relation to movement. Note di
and knee.

ifference between flexion of elbow

Figure 1.14 — The anatomical movements (cont'd) 16



Sternum

Humerus

Radius
Ulna

Pelvis

Carpal bonos\

N~

bones
Phalanges.__

Femur

Patella

Patella

Tibia

Fibula

Tarsal bones
Metatarsal bonos\\
Phalanges.__ ~~__
\\

Figure 1.15 — The general human skeletal system. 17
(Ross & Wilson 2006)






Corontal suture

Parietal bone
Frontal bone / \
H&’

Sphenoid bone Temporal bone
Nasal bone i i ‘3 Squamous suture
Ethmoid bone i ;1 \ j Lambdoidal suture
Lacrimal bone O Sl / /
Zygomatic bone \ = Sl Occipital bone
ﬁ Y &)
Maxilla \" ,l
i
.\Q%“.I.-' Mastoid process
) ~ Figure 2.1 — The left lateral view of the
Mandible human skull (Ross & Wilson 2006)
External Squamous part
acoustic
meatus
Anterior
aspect

Mastoid

part
Mastoid
process

Styloid Zygomatic
process process

Inferior aspect
19

Figure 2.2 — The right temporal bone (Ross & Wilson 2006)



External occipital
protuberance

=

.

b

Figure 2.3 — The inferior view of the occipital bone  Condyles for

. articulation
(Ross & Wilson 2006) with thi atlss

Articulates with Articulates with Lesser
frontal bone ethmoid bone wing

Articulates G_reater
with Wit
parietal
bone Hypo-
physeal
Articulates fossa
with
temporal
bone  Articulates Optic Foramen
with  foramen ovale
occipital
bone

Figure 2.4 — The anterior view of the sphenoid bone (Ross & Wilson 2006)

Foramen
magnum
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204 CHAPTER7 « THE SKELETAL SYSTEM: THE AXIAL SKELETON

Figure 7.8 Sphenoid bone. (See Tortora, A Photographic Atlas of the Human Body, Second Edition,
Figures 3.8 and 3.9.)

» The sphenoid bone is called the keystone of the cranial floor because it articulates with all other cranial
e bones, holding them together.

View

Transverse

¢

FRONTAL BONE

ETHMOID BONE:
Crista galli

Olfactory foramina
Cribriform plate

SPHENOID BONE:
Lesser wing

Superior orbital fissure

Foramen rotundum Sella

turcica

Hypophyseal fossa
Dorsum sellae

Tuberculum sellae }

Foramen ovale

Foramen spinosum Foramen lacerum

y 3 Squamous suture
l.j
Internal auditory - - f /5 i : S T TEMPORAL BONE
meatus # g ' ] Petrous portion
Hypoglossal canal Jugular foramen

PARIETAL BONE
Foramen magnum

Lambdoid suture

OCCIPITAL BONE

(a) Superior view of sphenoid bone in floor of cranium

Greater wings
Lesser wings

Frontal
plane

Superior
orbital
fissure

View Optic foramen

Sphenoidal sinus

Foramen rotundum Body

Pterygoid
processes

(b) Anterior view of sphenoid bone

g Y
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Figure 2.5 — The superior view of the human skull (Tortora & Derrickson 2006)



Figure 2.6 (a) — The ethmoid bone

Nasal bone

Frontal process
of marilla
Inf. nasal conche

Frontal sinus

Crigla galli

Selle turcica

Uneinale
process of
ethmaoid

O penings into
| mazillary sinus

Medial plerygord plale
Hamulus

Figure 2.6 (b) — The ethmoid bone (with 3 concha) 22


http://upload.wikimedia.org/wikipedia/commons/2/27/Gray194.png
http://upload.wikimedia.org/wikipedia/commons/e/e9/Gray153.png

Cribriform
plate of
ethmoid bone

Frontal bone

Sphenoidal

Nasal bone sinus

Superior concha
of ethmoid bone

T,

247 }>3 '331;‘\’)/16
Y 3333)’3’)3 S, 3 o

Maxilla Middle concha Inferior concha
of ethmoid bone of ethmoid bone

Figure 2.7 (a) — The 3 concha (left lateral view — Ross & Wilson 2006)

Crista galli

Labyrinth

Superior nasal
conchi

Swuperior meatus

Uneinate process

Middle nasal concla
Perpendicular plate

Figure 2.7 (b) — The anterior view of the nasal concha
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http://upload.wikimedia.org/wikipedia/commons/e/e6/Gray151.png

/ Fossa for lacrimal sac

Infraorbital
foramen

for REFVE

Figure 2.8 - Left lateral view of nasal bone

24


http://upload.wikimedia.org/wikipedia/commons/8/8e/Gray154.png
http://upload.wikimedia.org/wikipedia/commons/e/e1/Gray852.png
http://upload.wikimedia.org/wikipedia/commons/c/c1/Gray156.png

; External acorstic meatus
| Tompanic part of temporal
Styloid process

Mandibwdar cavity

Zygomatic process (cul)

Lateral pterygoid plate

i

Inferior orbital fissure
]?&fraiﬂmj'ﬁ;raff orest

Plerygomazxillary fisswe
Pierygoid hamulus

Figure 2.9 — The maxilla bone.
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Incisive canals
Ineigive foramen

Foramina of Scarpa

Palatine process of mazilla | Greater palatine foramen
Horizontal plate of palatine bone Lesser palatine foramina

Figure 2.10 — The hard plate of the maxilla - palatine
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FACIAL — Left Zygomatic bone

Bristles pussed
throwgh
aygoratico-
orbilal forumina

Zygomaticfacial foramen

Figure 2.11 — The zygomatic bone
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http://upload.wikimedia.org/wikipedia/commons/d/d9/Gray165.png
http://upload.wikimedia.org/wikipedia/commons/2/2d/Gray164.png

FRONTAL BONE

Supraorbital
Supraorbital margin foramen

NASAL BONE
SPHENOID BONE
SIpiic Joramisi LACRIMAL BONE

Superior orbital fissure
PALATINE BONE

ETHMOID BONE
Lacrimal fossa

MAXILLA

Zygomaticofacial
foramen
Inferior orbital fissure

ZYGOMATIC BONE
Infraorbital foramen

*s Posterior ethmoidal foramen
Orbital process of palatine
Optic foramen

ethmoidal foramen™ : Sphenopalatine foramen
: ' Sella fureica
Probe in foramen rotundum

Fossa for

lacrimal soc

Uncinafe process

aof ethaoid
Openings of &

Probe in plerygoid canal

maxillary sinus
Infeﬂn:mmﬂﬂf Probe in plerygopalating canal
Palatine bone
Lateral plerygoid plute

Figure 2.12 — The anterior & left lateral view of the skull 28
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Foramina cf Scarpa

Y
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Sphenopalatine
noich

Sphenoidal
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process Clonchal erest
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Figure 2.13 — The palatine bone
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SPHEN.
FROCESS

PYHAMIDAL'PROCESS

Figure 2.14 — The palatine bone (cont'd)
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Frontal sinus

Crigla galli

Sella turcice

Uneinate
process of
ethmoid

Openings inlo

| maxillary sinus
Medial pterygoid plate
Humulus

Sunerior conehea
Ethmotdal air eell

Superior
reatng
__ Middie
coticha
Middle

Hteabns

Septum
J et

T ferior
T concha
- Maxillary

SEnis

Inferior
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Figure 2.15 — The anterior view of the nasal concha
31


http://upload.wikimedia.org/wikipedia/commons/e/e9/Gray153.png
http://upload.wikimedia.org/wikipedia/commons/5/5d/Gray859.png

Rostrum of sphenoid
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Crest of nasal bones
Frontal spine
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cartilage of septum
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Figure 2.16 — The vomer bone.
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Coronoid Condylar

process process
Ramus
Body
4 /\/ Angle
Mental foramen Alveolar ridge

Figure 2.17 — The mandible bone (Ross & Wilson 2006)
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T - s _

The hyoid bone supports the tongue, providing attachment sites
for muscles of the tongue, neck, and pharynx.

Hyoid

Larynx

(a) Position of hyoid

N

/ Greater horn

(b) Anterior view (c) Right lateral view

Figure 2.18 — The hyoid bone (Tortora & Derrickson 2006)

Mandible
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Figure 2.19 — The ossicle bones.

Malleus

LATERAL

SUPERIOR

INFERIOR

Incus

Stapes

MEDIAL
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Anterior aspect

Anterior Sphenoidal Coronal Frontal
fontanelle fontanelle suture suture

Posterior Mastoid Lambdoidal Sagittal
fontanelle fontanelle suture suture

Figure 2.20 — The fontanelles of the new born baby (Ross & Wilson 2006)
. Fontanels are mesenchyme-filled spaces between cranial bones
- that are present at birth.
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POSTERIOR ANTERIOR

FONTANEL m——— FONTANEL
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suture
Frontal bone

ANTEROLATERAL
FONTANEL

Sphenoid bone

Temporal bone

Occipital Future squamous suture

bone
POSTEROLATERAL 36
FONTANEL

Right lateral view
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POSTERIOR
Spinous
process

Superior articular
facet

_ Transverse
Lamina process
Pedicle Vertebral

foramen
Body
ANTERIOR

(b) Superior view

Figure 3.1 — The typical structure of a vertebra
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Figure 3.2 — The vertebrae (Ross & Wilson 2006)
Cervical vertebrae E‘

Thoracic vertebrae | | {) “
(12) O

<—/—> Intervertebral discs
Lumbar vertebrae F
(5) W

Coceyx A £ 39



@ The cervical vertebrae are found in the neck region.

v i
4

/ Atlas (C1)

Axis (C2)

Typical
cervical
vertebra

POSTERIOR ANTERIOR

Location of cervical vertebrae

SUPERIOR
A

\
INFERIOR

Dens of axis Groove for vertebral artery
and first cervical spinal nerve

CH
(atlas)

c2
(axis)

C3

C4

Cc7
(vertebra
prominens)

(a) Posterior view of articulated cervical vertebrae

Figure 3.3 — The cervical vertebrae (Tortora & Derrickson 2006)
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Anterior aspect

Facet for articulation Facet for articulation with
with occipital condyle odontoid process of axis

Posterior tubercle Lamina Transverse foramen

representing spine for vertebral artery
Anterior aspect
Facet for transverse
ligament

Transverse foramen Odontoid process

for vertebral artery
Facet for atlas

Pedicle
Transverse
process
Lamina
Spinous process

Transverse
ligament

Vertebral
foramen

c Spine of axis

Figure 3.4 — The atlas (A)
& axis (B)

of the cervical vertebrae
(Ross & Wilson 2006)
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The thoracic vertebrae are found in the chest region and articulate with the ribs.

Superior vertebral nolch
Transverse process )
Superior facet

Inferior vertebral notch

Inferior demifacet

Pedicle

POSTERIOR ANTERIOR

Superior articular
facet

Facet for articular .
part of tubercle of rib V

Spinous process

Inferior articular Superior articular

process process
Location of
thoracic vertebrae

Intervertebral

foramen

POSTERIOR ANTERIOR

(a) Right lateral view of several articulated thoracic vertebrae

Figure 3.5 — The Thoracic vertebrae (Tortora & Derrickson 2006)
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Anterior aspect

Vertebral
foramen
Body
Pedicle
Sl:tpenlor Facets for
SIEELLAR articulation
Process with ribs
Transverse
process
Spinous Lamina
A process
Body Pedicle Superior
articular
process
Transverse
D process
Anterior Inferior
aspect articular
\ process
Lamina
Facets for Arrow passing
articulation through the
with ribs vertebral foramen Spinous
B process

Figure 3.6 — The structure of the thoracic vertebra (Ross & Wilson 2006)



Spinous POSTERIOR

process

Transverse —=

process Facet for articular

part of tubercle of rib
Lamina

Superior articular facet

Vertebral foramen

Pedicle

Superior demifacet
Body
ANTERIOR
(b) Superior view
Superior articular
facet \ ‘ Superior vertebral notch

Transverse process

Facet for articular
part of tubercle of rib

Superior demifacet
Body

Pedicle

Inferior demifacet

Inferior vertebral
notch

Lamina

Spinous process

POSTERIOR ANTERIOR

(c) Right lateral view

Figure 3.7 — The structure of the thoracic vertebra (Tortora & Derrickson 2006)
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Lumbar vertebrae are found in the lower back.

POSTERIOR N = ANTERIOR
N, o g
r»; i-__"‘ o » e s
S ‘ - — Intervertebral foramet
s ) ' - Intervertebral disc
POSTERIOR & ANTERIOR Superior articular process — A -y Body
7 Transverse process = Y
" Superior vertebral nol
Spinous process _— | A — e
' il
e \ L Inferior vertebral notd
Inferior articular facet AN
Location of )
lumbar vertebrae (a) Right lateral view of articulated lumbar vertebrae
POSTERIOR
Spinous process
) /M— Superior articular facet
Lamina A,
> Transverse process
Pedicle Vertebral foramen
Body
ANTERIOR
POSTERIOR ANTERIOR
; ; Superior vertebral notch
Superior articular process

Transverse process
Lamina

Spinous process ! !

Inferior articular facet \)

(c) Right lateral view

Body

Inferior vertebral notch

Figure 3.8 — The lumbar vertebrae (Tortora & Derrickson 2006) 45



Superior articular process Superior articular facet

Base of
sacrum
Sacral ala Sacral canal
Sacral
Sacral tuberosity
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Auricular
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. 4 surface
Anterior {iaiferal
fsacral sacral crest
oramen :
Posterior
Transverse sacr.al foramen
line Median
Sacrum sacral crest
Sacral

cornu

Sacral hiatus Coccygeal

Apex of cornu
sacrum
Transverse
Co1 process

Co2 Coceyx ——

Co3
Co4

d Co4

(a) Anterior view (b) Posterior view

Figure 3.9 — The sacral & coccyx bones (Tortora & Derrickson 2006)



Anterior Posterior Supra-

longitudinal longitudinal spinous
ligament ligament ligament
Intervertebral
disc
[ Nucleus !
ulposus r$ e 08 R, (9%.",
L] p p '!:’.‘;’:’..00:0‘: o ;,'.

S .0 Dﬁ'ps‘s “-'
« R

Annulus
| fibrosus
Anterior Inter-  Vertebral Ligamenta Inter-
aspect vertebral canal flava spinous
foramen ligament

Intervertebral foramen

Vertebral body

Nucleus
pulposus |

Annulus R,
fibrosus e

b

Normal intervertebral disc Compressed intervertebral disc
in a weight-bearing situation

(d) Intervertebral disc

Figure 3.10 — The intervertebral disc & intervertebral foramina
(Ross & Wilson 2006, Tortora & Derrickson 2006)



' Spinal cord

Spinal nerves

Cervical vertebrae

Figure 3.11 — The passageway of the spinal nerves through the intervertebral foramina
(Ross & Wilson 2006)
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Clavicle

C7
T1

) ——, Manubrium

of sternum

= Ribs

A Body of sternum

/ Mﬂ/ / Xiphoid process

. = X% of sternum
o

/ — Costal cartilages

Figure 4.1 — The anterior view of the thoracic cage
(Ross & Wilson 2006)

=
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Jugular
(suprasternal)
notch

Clavicular notch

Manubrium

Sternal angle

Body

Xiphoid process

Figure 4.2 — The sternum bone — anterior view (Ross & Wilson 2006)
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Tubercle Facet of tubercle
that articulates with
transverse process

AR of vertebra

/ ) Head articulates with
Angle  Neck \—/ vertebral bodies
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Inferior
border

Depression for
costal cartilage

Figure 4.3 — The typical structure of a rib (Ross & Wilson 2006)
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Acromial Sternal

extremity extremity
(lateral) (medial)

Figure 5.1 — The typical structure of a clavicle (Ross & Wilson 2006)
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Figure 5.2 — The scapula bone (Ross & Wilson 2006) 54



lliac crest
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superior
lliac spune\ Anterior
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[fSHGE iliac spine
iliac spine - .
Anterior inferior
Sciatic/ liac spine
notch Acetabulum
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ischium indicating joints
Ischial 7
tuberosity Symphysis
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llium [ ]
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foramen pubis

Figure 5.3 — The hip bone — consist of 3 areas (Ross & Wilson 2006)
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Brim of the pelvis Promontory of sacrum

lliac crest

Sacroiliac joint

llium

Anterior superior
iliac spine

lliopectineal line Head of femur

Acetabulum

Symphysis pubis

Ischium

Obturator foramen Pubic arch Pubis

Figure 5.4 — The pelvic girdle (Ross & Wilson 2006)

Female Male

Figure 5.5 — The comparison of the male & female pelvic (Ross & Wilson 2006)

56



CHAPTER 6:
APPENDICULAR
SKELETON
- THE UPPER LIMBS -

57
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tubercle

Bicipital
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Figure 6.1 - The Humerus bone
(Ross & Wilson 2006)
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Olecranon
process

Proximal
radioulnar joint

Trochlear notch
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Coronoid process

Radial tuberosity

Figure 6.2 - The Radius & Ulna
AN (Ross & Wilson 2006)
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Trapezium Triquetral
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Trapezoid
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metacarpal
( 5th
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Proximal
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Figure 6.3 - The bones of wrist, hand & phalanges
(Ross & Wilson 2006)
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\ Popliteal

surface
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Figure 7.1 - The femur bone (Ross & Wilson 2006) 62




Adipose tissue

Figure 7.2 — The patella bone
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Intercondylar
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Medial condyle Lateral condyle

Head of fibula
Tuberosity
of tibia
Interosseous
membrane
Anterior crest
Tibia —+—Fibula
“ . Figure 7.3 — The tibia & fibula bone
The tibia & fibula \ (Ross & Wilson 2006)
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Talus Navicular

3 cuneiform

|
Calcaneus Cuboid 14 phalanges

Figure 7.4 - The bones of the foot (Ross & Wilson 2006)
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