INTRODUCTION TO ANATOMY
SKELETAL SYSTEM: BONE

Foundation block - Anatomy - Lecture 1




Objective

the end of the ] dents should be able to: Color guide:

At the end of the lecture, students should be able to: Only in boys slides in Green

Define the word “Anatomy” Only in girls slides in Purple
important and doctors note in Red

Enumerate the different anatomical fields Extra information in Blue

Describe the anatomical position

Describe different anatomical terms of position &
movements as well different anatomical planes

Classify bones according to shape, structure &
development

Enumerate different bones of both axial & appendicular
skeleton



ANATOMY & its Sciences.

THE WORD ANATOMY is of GREEK origin meaning cutting up(ana=up,tomy=cutting). <:I Girls slides

DEFINITION OF ANATOMY: the science which deals with the study of, ]
The structure & shape of the body parts & their relationships to one another. <:| Boys slides

ANATOMICAL SCIENCES:
1. Gross Anatomy: study of the human body with NAKED EYES
2. Microscopic Anatomy(Histology): Study of FINE STRUCTURE (cells & tissues) of the human body with the

help of Microscope.

Developmental Anatomy (Embryology)
Radiologist Anatomy (study of the structure and morphology of the tissues and organs of the body based on their x-ray visualization).
Surgical Anatomy (practical)

Cross-sectional Anatomy (study of the relationship of the structures of the body by the examination of cross sections of the tissue or organ)
Applied Anatomg (study of the structure of the organs of the body as it relates to the diagnosis and treatment of disease)

Surface Anatomg (superficial, without dissection) W{—
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Extra informations




Anatomical position

Its the standard position in which the body
assume to describe its parts

1-Body is erect
2-Arms hanging by the side
3-Palm facing forward

4-Feet are parallel




Anatomical terminology #Position

Examples
The head is superior to the abdomen. ] ; The elbow is proximal to the wrist.
The navel is inferior to the chin. \ f

@ The knee is distal to the thigh.
E ; The breastbone is anterior to the spine. l l

1-Superior (cranial): near to head
2-Inferior (caudal): away from head D

3-Anterior (ventral): near to front
4-Posterior (dorsal): near to back

5-Medial: near to median plane
6-Lateral: away from median plane

The heart is posterior to the breastbone. @ The skin is superficial to the skeletal
? z muscles.

The heart is medial to the arm.
The lungs are deep to the skin.
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The arms are lateral to the chest.

7-Proximal: near to trunk
8-Distal: away from trunk
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9-Superficial: near to skin (surface) NiPs//youtu.be/KagTERIYbQA
10-Deep: away from skin




Anatomical terminology #Movement

Flexion: approximation of 2 parts (decreasing the angle between 2 parts)
Extension: straightening (increasing the angle between 2 parts)
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Abduction: away from median plane @ .= ) %
Adduction: toward median plane K
Lateral rotation: rotation away from median plane
Medial rotation: rotation toward median plane
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Lateral rotation
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Circumduction: combined movements of :

flexion, extension, abduction & adduction

Circumduction

Bxtension




Anatomical planes & sections

Sagittal (median): divides the body into 2 equal
halves (right & left)

Parasagittal (paramedian): divides the body into 2
unequal parts (right & left)

Frontal (coronal): divides the body into anterior &
posterior parts

Transverse (Horizontal) (cross): divides the body
into superior & inferior parts

Parasagittal

Median

Sagittal

\.A.

Frontal

Transverse




Body Cavities:

There are two body cavities in the human body:

1- Ventral (anterior) body cavity: divided by diaphragm into:

& lungs.

2- Dorsal (posterior) body cavity: divided into two parts that

are continuous (‘L<«) with each other:

spinal cord

Thoracic cavity: superior to diaphragm, contains heart

Abdominal cavity: inferior to diaphragm, contains
stomach, intestine, liver urinary bladder, etc

Cranial cavity: space inside skull, contains brain
Spinal cavity: space inside vertebral column, contains

Cranial cavity
(contains brain)

Dorsal—{ mediastinum "

body v Pleural
cavity {contains il

heart ty

and lungs) | Pericardial

cavity within
the mediastinum

Diaphragm
Vertebral cavity

(contains spinal cord| el Abdominal cavity
L e, | 8 (contains digestive
Pty viscera)
Key: |

Dorsal body cavity

Pelvic cavity
(contains bladder,
reproductive organs,
and rectum)

B Ventral body cavity

(a) Lateral view (b) Anterior view

Note:

diaphragm(_slall claall)
Thoracic cavity (e <& i)
Cranial cavity (esesll cay 53)

I~ Ventral body
cavity

(thoracic and
abdominopelvic
cavities)




Skeletal System

The skeletal system includes:

e Bones
e Joints:which are articulations
between bones (aaxd) s Jucliall)

Bone

Joint cavity
containing
synovial fluid

Articular
cartilage

Bone

ﬁT—Cranium—
s Faci [y

acial bones

Bones of
pectoral

X /—Clawcle \ 5 girdle
' : A

= Scapula . > I
cage 4 . Sternum N Upper
(ribs and Rib : N/ limb
sternum) 1

y ,, !
Phalanges

Metacarpals
——  Femur

‘V’* Patella
i
Tibia

/ ———Fibula

}—Tarsals
—Metatarsals
' 11% '}—Phalanges

(a) Anterior view
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(b) Posterior view
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Functions of bone

Support — the body organs

Protection — of the soft body organs
Attachment — of muscles

Movement — of the body as a whole, or
of the body parts

Storage — of fat and minerals like
calcium and phosphorus

Blood cell formation — in the bone
marrow

Functions of the Skeleton - Summary

1. Protection

5. Support
The cranium protects the The ver‘rebr?:: support
soft tissue of the brain. $ha head
2. Movement ’ l
The vertebrae allow us to 6. l.\tta ent
The Biceps attach to
bend, stretch and rotate bone of the arm

our body.

3. Blood Production
Red blood cellsare made ™
in the ribs and limb bones. &

4.Storage
Bone tissues store several
minerals, including calcium
(Ca) and phosphorus (P) L)




Classification of Bones

Bones are classified on the bases of their:

1

Shape:

Long bone — femur, tibiaq, fibula
Short bone — carpal & tarsal bones
[rregular bone — vertebrae, sacrum

Flat bone — sternum, parietal & frontal

bones of the skull, hip bone

Sesamoid bone (Slewaud) a2ll) — patella
Pneumatic bone ( s ab21') — sphenoid
bone, temporal bone, paranasal sinuses

Pneumatic bone
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s 4 %
Flat bone v:m; ;;?( o ‘ > Irregular bone
) ;

Vertebra

Sternum

Long bone

Short bones

Femur

Lateral
cuneiform

Sesamoid bone

Intermediate
cuneiform

Medial
cuneiform

Patella




Classification of Bones

Spongy bone
\— Bone marrow

2. Structure:

e Compactbone (Sall 5 e e )
e Spongy bone (> akall)

Compact bone

Blood vessels

3. Development:

e Membrane or membranous bones (Slie okc): these bones ossify in membrane

e Cartilageor cartilaginous bones (s »=at lac): these bones ossify in cartilage,
for example, nose and ear

Note:
Ossify = turn to bone, sbe ) Jsai




The Skeleton THE AXIAL SKELETON THE APPENDICULAR SKELETON

The skeleton, which is formed of 206 bones

° ° ° o sapda
is divided into:
Humerus
1. Axial skeleton (gl JSi)): bones forming Pelvic gidle
the trunk (s 2»)') (longitudinal axis) of the g
body ki
2. Appendicular skeleton (skll JSel): bones :ﬂ"’:"
forming the girdles (is_=Y) & limbs (< _LY/)
Patella
Tibia
Fibula
Tarsal
Metatarsal




Bones of the Axial Skeleton (Skull)

The skull consists of:

e Cranium bones: these bones enclose
the brain; frontal, occipital, parietal
(pair), temporal (pair)

® [Facial bones:these bones are the bones
of the face; maxilla(pair), nasal(pair),
zygomatic(pair), mandible (the only

movable bone in the face )

Note :there are 22 bones in the skull 8 of which are
paired

Coronal suture Frontal bone

Parietal bone ar N Sphenoid bone

Temporal bone Ethmoid bone

Lambdoid . il ) g Lacrimal bone

Squamous suture —
Occipital bone ' '
N Zygomatic bone
e :

Zygomatic process & i
‘.““”ﬂ Alveolar margins

External auditory meatus Y ‘
Mastoid process

v /
Styloid process
Mandible (body)

Mandibular ramus

HUMAN SKULL ANATOMY




Bones of the Axial Skeleton (Vertebral Column)

The vertebral column consists of 33 bones

(vertebrae), it functions to protect the spinal cord and
support the body

Cervical (7)

The vertebral column is formed of:
Thoracic (12)

e 7 cervical vertebrae (4l & jaill)

e 12 thoracic vertebrae (42l <l sl j
e 5lumbar vertebrae (bl 5l Ayl i adl) —~ )\7 ——
e 5sacral vertebrae fused to form sacrum (4 N W )

® Sacrum (5, fused)

e 4 coccygeal vertebrae fused to form coccyx (=r=xll)

s Coccyx (4, fused)




Bones of Axial Skeleton (Sternum & Ribs)

The sternum (<3 »£) consists of 3 parts:

e Manubrium, body, & xiphoid process
The ribs (£>-<2Y): Stemun
True ribs ——
(-7
e Thereare 12 pairs of ribs
e Allribs articulate with vertebrae
e Only the upper 7 pairs articulate with the sternum
True ribs (iis)) ¢ 3L=Y)) are 1-7 and they articulate with the sternum Foloe ——] \
False ribs (-:3<!l ¢ 3LxY1) are 8-10 and they do not articulate with the (8-12)
sternum directly but they connect with the 7th rib by cartilage
e  Floating ribs (i<lsll ¢ 3.=Y1) are 11 & 12 and they are not connected to the
sternum (1?12) Figure 7.19

Copyright © 2004 Pearson Education, Inc., publshing & Benjamin Cummings




Bones of the Appendicular skeleton

1- Pectoral Girdle (vl al 2 ) :

Connects the upper limb with the axial skeleton.

Scapula

Formed of: R ik
e C(Clavicle
e Scapula

(2 bones on each side)

Note : pectoral girdle also known as (shoulder girdle)

The girdles connect the appendicular skeleton to the axial
skeleton.

Pectoral: Upper limb —> axial



Bones of the Appendicular skeleton

2- Pelvic girdle(u< s> o) 3 ):

Connects the lower limb with the axial
skeleton.

Formed of: Hip Bone.

Coxal bone —|
(or hip bone)

There are 2 hip bones (One bone on each
side)

Note: The girdles connect the appendicular skeleton to
the axial skeleton.

Pelvic: Lower limb —> axial




Bones of Appendicular skeleton

Upper limb

Bone of Arm: Humerus

Bones of Forearm:

e Radius (Lateral)
e Ulna (Medial)

Bones of Hand:

e 8 Carpals

e 5 Metacarpals

e 14 Phalanges (2 for thumb and 3 for each of the 4
medial fingers)

Counting starts from lateral to medial.




Bones of Appendicular skeleton

Lower limb :

Femur

Bone of Thigh: Femur

Bones of Leq:

Patella

e Fibula (Lateral)

e Tibia (Medial) Tibia
Patella (kneecap) (sesamoid bone). Fibula
Bones of foot:

— Tarsals

e 7 Tarsal bones Metatarsals

e 5 Metatarsal bones \,: Phalanges

e 14 Phalanges ( 2 for the big toe and 3 for each of the 4

lateral toes)

Counting starts from medial to lateral




Long Bones

Formed of:

e A Shaft (diaphysis):

Composed of Compact bones

e 2ends (epiphysis):

Composed of spongy bones.

e The Metaphuysis:

The region of contact between epiphysis and diaphuysis.

It contains epiphyseal plate of cartilage (responsible for
linear bone growth).



MCQs

Question 1: Gross Anatomy is the study of human body with Question 4: Name of chest bone in axial skeleton of human
body is:

A. Light Microscope
9 P A.vertebrae

B. Naked Eye B. Sternum
C. Electron Microscope C.ulna
D.radiation D. Clavicle

Question 2: Which answer describes the "Anatomical Position"? Question 5: Cross plane divides the body into?

A. Standing erect, arms at side, palms facing to your side,Feet are parallel A. superior & inferior

B. Standing erect,,arms at side, palms facing forward, Feet are anti-parallel B.anterior & posterior

C. Standing erect, arms at side, palms facing forward, Feet are parallel C.superior & posterior

D. Standing erect,, arms at side, palms facing outward. D.left & right

Question 3: What does (cranial) means? Question 6: Sternum bone is classified in terms of shape:

A.Inferior A.Irregular
B. Anterior B.Flat

C. Posterior C.Long
D.Superior D.Short

Answers: 1.B-2.C-3.D-4.B-5.A- 6.B
s
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