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The word Anatomy: In Greek
to cut up, or dissect.

Anatomy definition: It is the

study of the structure of the
body.



BRANCHES OF ANATOMY

1- Gross anatomy (Topographical or macroscopic
anatomy) which may be further divided into:

A- Regional anatomy

B- Surface anatomy

C- Neuroanatomy

D- Endoscopic anatomy

E- Imaging anatomy
2- Embryology (Developmental anatomy) which
includes embryogenesis and subsequent
organogenesis.
3- Histology: microscopic and submicroscopic
structure.

Gross anatomy

Histology

Embryology



ANATOMICAL POSITION

e Standing erect

* Head, gaze (eyes) directed forward.

* Arms adjacent to t
facing forwards.

el ower limbs close

ne sides with the palms

together with the feet

parallel and the toes facing forwards



Body Planes

**The various parts of the body are described in
relation to certain imaginary planes that slice
the body into specific sections.

**The three major anatomical planes are:

1- Sagittal (Median) plane
2- Coronal (Frontal) plane
3- Transverse (Horizontal) plane
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Sagittal Planes

Sagittal (Median) plane
extends through the
body or organ
vertically and divides
the structure into right
and left halves.

If it is exactly at the
midline it is called
midsagittal plane.

If it is parallel to the
midsagittal plane, but
either to the left or the
right of it, is termed a

parasagittal plane.



Coronal Plane

Coronal plane, also
called a frontal plane,
IS a vertical plane that
divides the body into
anterior (front) and
posterior (back) parts.




Transverse Plane

¢ A transverse plane, also
called axial or horizontal
plane or horizontal plane,
cuts perpendicularly along
the long axis of the body
or organ separating it into
both superior (upper) and
inferior (lower) parts.

** A minor plane, called the
oblique plane, passes
through the specimen at
an angle.
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Terms related to position

* Anterior (Ventral) : the front of the body
* Posterior (Dorsal) : the back of the body
e Superior(Cranial) : upper

* Inferior(Caudal) : lower

 Lateral : away from the midline

* Medial : close to the midline

* Median : at the midline

* Proximal : near to the root

* Distal : away from the root



Terms related to position

 Superficial : near to the surface
* Deep : away from the surface

* Internal (inner): near to the center of an organ or
cavity

 External (outer): away from the center of an organ or
cavity

* Ipsilateral: the same side of the body

* Contralateral: the opposite side of the body

* Bilateral: the two sides

* The supine position of the body is lying on the back
* The prone position is lying face downward.



Terms to describe location

1.Anterior or (ventral)
2.posterior or (dorsal)
describe the position

of structures relative {0 g

the 'front' and 'back’ of ‘:a'e”jmk | }
e heel is posterior

the body. For example, | |

to the toes. 4 ; - ';' lﬁ?.’-. : L 1F\_1\

. . . ’ N - Anterior (ventral)
the nose IS anterior to W
the ears and the g |
vertebral column is

posterior to the
sternum.




Medial and lateral describe
the position of structures
relative to the median sagittal
nlane and the sides of the
nody.

~or example, the thumb is
lateral to the little finger. The
nose Is In the median sagittal
plane and Is medial to the
eyes, which are in turn medial
to the ears.

Nearer to median plane

The 5th digit (little =
finger) is on the medial
side of the hand.

.

Farther from median
plane

The 1st digit (thumb) is
on the lateral side of
the hand.

b




Superior and inferior
describe structures In
reference to the vertical
axis of the body.

For example, the head
IS superior to the
shoulders and the knee
joint is inferior to the
hip joint




Proximal and distal are used with
reference to being closer or farther|
from a structure's origin, particularly In
the limbs.

For example, the hand Is distal to the
elbow joint.

These terms are also used to describe
the relative positions of branches along
the course of linear structures, such as
alrways, vessels, and nerves.

For example, distal branches occur
farther away towards the ends of the
system whereas proximal branches
occur closer and towards the origin of
the system.

Proximal

Nearer to trunk or point
of origin (e.g., of a limb)

The elbow is proximal to
the wrist, and the prox-
imal part of an artery

is its beginning.

Farther from trunk or
point of origin
(e.g., of a limb)

The wrist is distal to the
elbow, and the distal
part of the upper limb is
the hand.

- »




Cranial (towards the head) and caudal (towards the tail) are
sometimes used instead of superior and inferior respectively.

Rostral i1s used, particularly in the head, to describe the
position of a structure with reference to the nose.

For example, the forebrain is rostral to the hindbrain.



Superficial and deep are

used to describe the relative
positions of two structures

with respect to the surface .

of the body.

For example, the sternum is
superficial to the heart and
the stomach Is deep to the
abdominal wall.

Superficial

Nearer to surface

The muscles of the arm
are superficial to its

bone (humerus).

Intermediate

Between a superficial
and a deep structure

The biceps muscle is

intermediate between

the skin and the
humerus.

Farther from surface

The humerus is deep
to the arm muscles.




-
Palmar vs. Dorsal

Anterior hand (palm)

Posterior hand (dorsum)

Palmar and dorsal

Dorsal Palmar

surfaces: anterior and stiigcs  Sirace
posterior surfaces of Dorsum Paim
the hand. |

Plantar and dorsal T o \
SU rfaC-eS ante rl Or an d Superior foot surface (dorsum)
pOSterIOr Surfaces Of L Dorsal Plantar J

fOOt . surface surface

Dorsum




Terms related to movement

* Flexion and extension:

movement takes place in a
sagittal plane anteriorly or

posteriorly.

Extension f \ Flexion
B

, \'

o

on

t Flexion and extension of vertebral
column at intervertebral joints



Terms related to movemen

* Abduction: a limb moves away from
the midline of the body.

e Adduction: a limb moves towards
the body.

Lateral
(external)
rotation

Medial
@ (internal)
P43 rotation

Lateral
rotation

B> vedia
v rotation



Terms related to moven

* Medial rotation:
movement results in the
anterior surface of the part
facing medially.

* Lateral rotation:
movement results in the
anterior surface of the part
facing laterally.

L]

R . 1
Lo A

L i

_y \ Medial
i ® (internal)

rotation

Lateral
é, (external)
rotation

* — Lateral

f rotation

B Medial
v rotation

i
Abduction Adduction



Terms related to movement

* Pronation of the forearm:

is @ medial rotation of the
forearm in such a manner that
the palm of the hand faces
posteriorly.

e Supination of the forearm:

is a lateral rotation of the
forearm from the pronated
position so the that the palm of

the hand faces anteriorly. (D) Pronation and supination
of forearm at radio-Inar

joints




Terms related to movement

e Circumduction:
combination of
flexion, extension,
abduction and
adduction.

Circumduction



Terms related to movement

* Protraction: to move forward.

 Retraction: to move backward.

Retrusion

Protrusion

(L) Protrusion and retrusion of
jaw at temporomandibular joints

(M) Protraction and retraction of scapula on thoracic wall



Terms related to movement

* Inversion: movement
of the foot so that the
sole faces in a medial
direction.

* Eversion: the sole Eversion & Inversion
faces in a lateral :
direction.

(I) Inversion and eversion of foot at
subtalar and transverse tarsal joints
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) H:';’.?.’.D f
P y / < of knee joint
of elbow joint

extension .
extension
| ' medial rotation
circumduction of shoulder joint
of shoulder joint

(;j)]/ ‘i lateral rotation ~

of shoulder joint



lateral tiexion
of trunk

supination of forearm pronation of forearm

adduction of fingers abduction of fingers

adduction of thumb

opposition of thumb
and Ittle finger

extension of thumb



Terms used
to describe
different

body
regions

Nasal (nose) Frontal (forehead)

Oral (mouth) \:_ Orbital (eye)
: T Buccal (cheek)
Cervical (neck) \ ‘:"; Mental (chin)

Acromial (point of shoulder)—\ = : _'___‘_ Sternal (breastbone)

Axillary (@armpit) ~ / b o \ _—Thoracic (chest)
Abdominal (abdomen) \'\ | 231
0

% I (.?_,'_,.ll_——Mammary (breast)

X 4
Antecubital (front of elbow \ - |
Antebrachial (forearm ' ' \ B
( )\ ."‘. l_'_'__;__‘,_.’—Umbnllcal
Pelvic (pelvis)ﬁg_;‘_i‘~ 1\ | (navel)

Carpal (wrist) —=

Pollex (thumb) —

Palmar (palm) / -

Digital (fingers) Inguinal (groin)

Femoral (thigh)
Patellar , l

(antarior kn‘ey { ) I-'— Fibular, or peroneal
Crural (leg) .| | {" (side of leg)
)1 1
Tarsal (ankle) —F » | 1 Hallux (great toe)
Pedal ‘[ ) B

(foot) | Digital (toes) —/444-1
(a) Anterior

Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



Otic (ean)

Cephalic
Cccipital (back of
head or base ofskull)

Terms used | e
" / = — /— {point of shoulder)
to d eS C r I b e .‘ - //_;,'/—Venebral (spinal column)

|
__'T—--—— Scapular {shoulder blade)

. ————— Brachial (arm)

d ifferent gfi‘:t:uty_ & \ %toor‘sumordorsal(bam

| Clecranal (back of elbow)

/ | \Lumbar(lom)
O y L. 2N f { T =Sacral

é X .\ (between hips)
Manus f/ , P
A1/ , AN

regions

Gluteal (buttock)

Perineal
(region between the anus

Lower and extemal genitalia)

axtramity

Femoral {thigh})
Popliteal (back of knea)

\ [ Sural (calf)
’ . Calcaneal (heel)
‘..-/f’///—_ Plantar (sole)
i
(b) Posterior
Copyright @ Paarson Education, Inc.. publishing as Benjamin Cummings.




APPROACHES FOR STUDYING GROSS
ANATOMY

*Regional.
*Systemic.



The Regions of the Body

o Trunk
- Head & Neck
- Thorax
- Abdomen
- Pelvis

Limbs
- Upper limbs
-Lower Limbs




......

Circulatory
System

Skeletal Nervous Endocrine
System System System System

Muscular

mentary

Integu-
System

Reproductive
System

Urinary
System

igestive
System

tory D

System

Lymphatic Respira
System



Organ Systems

Integumentary
. Skeletal
Muscular
Nervous
Endocrine
Cardiovascular
'ymphatic
Respiratory

© 0 N O U A WwWhE

Digestive
10. Urinary
11. Reproductive



1- Skeletal System

Sternum
Rib

Components Carttage

|
Bones ,cartilages and joints Uppar o s

~Vartebrae

Functions
Support
Protection
Movement
Blood cell production (red bone marrab;a:f}nm
Mineral storage (calcium and phosphorus)




Classification of Bones

According to the shape and surface features:

1- Long bones: Have two ends connected by shaft

e.g., the humerus, radius, ulna, femur, tibia and fibula.

2- Short bones : have no shaft

e.g. carpals and tarsals

3- Flat bones: have flat surfaces

e.g., the cranial bones, ribs, and bones of the shoulder girdle).
4- Irregular bones:- have varied shapes

e.g., the vertebrae and certain bones of the skull).

5- Sesamoid bones: like a sesame seed and formed in a tendon

e.g., the patella.



Three types of cartilage:

1-Hyaline cartilage: most common form, the, type Il
collagen is the principal collagen type, associated with
synovial joints, most bones first modeled in hyaline
cartilage.

Examples: costal cartilages, epiphyseal plates of long
bones and nasal cartilages

2-Elastic cartilage: more pliable and distensible
possesses abundant elastic fibers in addition to
collagen type |l

Examples: ear and epiglottis.

3-Fibrocartilage: Has a dense network of coarse type |
collagen fibers

Examples: intervertebral discs and pubic symphysis.



The human skeleton consists of 206 bones divided into two
groups:

1- Axial skeleton (80)
2- Appendicular skeleton (126)



Skull (22)

Vertebral
column (33)

Axial (80)

Thoracic cage
(25)

* Also we can add the hyoid bone at the neck and ossicle of the middle ear
(Maleus, Incus and Stapes)



Cranium (skull)

Vertebrae
Pectoral [Clavicle

Metacarpals /: '
’1{,‘ “
Phalanges <J :
Pelvic [ Hip bones (HB)
girdle LSacrum

girde | Scapula ey

v
B
e

@ Axial skaleton
8 Appendcular skeleton
0O Costal cartilage

B Articular cartilage

(A) Anterior view

\ Vertebrae “, Scapula
- l Vertebral
) > 1' column
W\ (¢

Carpus-— (i#8
Metacarpals —g5:7)

i

. Fibula
i / Tarsus
B8\ —(larsal bones)

\,;T\ Metatarsals
- Phalanges

(B) Posterior view



Vertebral column

The vertebral column is divided into five section there are 33 vertebrae

1. Cervical vertebrae (7) at the neck.

2. Thoracic vertebrae (12) at the chest.

3. Lumbar vertebrae (5) at the abdomen.

4.Sacrum (5) wedge-shaped bone formed by five fused bones.
5.Coccyx (4) also known as the tailbone formed by four fused bones.



— Cersical vwernsbhras
— T horacic waertebras
— Lumbar vern=bras




Pectoral Clavicle (2) + Scapula (2)

girdles (4)
Girdles (6)
Pelvic . :
siclies () [ Hip (innominate) bones (2)
Appendicular
(126) Ubper Humerus (2) Radius(2)
Iimlg)sp(GO) —— Ulna(2) Carpals(16) Meta
carpals (10) Phalanges (28)
Limbs (120)
Femur (2) Tibia (2) Fibula(2)
Lower Patella (2) Tarsals (14)
limbs (60) Metatarsals (10) Phalanges

(28)



@E Each upper limb includes a humerus, ulna, radius,
carpals, metacarpals, and phalanges.

UPPER LIMB (60)

Pectoral girdle
Clavicle (2)

Anterior view of upper imb

Scapula

@E Each lower limb includes a femur, patella (kneecap),
tibia, fibula, tarsals (ankle bones), metatarsals, and

phalanges (bones of the digits).

PATELLA

TIBIA

FIBULA

- TARSALS

- METATARSALS

- PHALANGES

Anterior view of lower limb

LOWER LIMB (60)

Pelvic girdle

Hip bones (2)




muscle

Peactoralis major muscle
;

2- Muscular System

Components
Muscles

Associated Connective Tissues
(tendons)

=S

Functions Sartoriue muscle-
Locomotion
Facial expression (communication)
Maintain posture



The are three types of muscles in the body:

1-Skeletal muscle (voluntary & striated)
2-Cardiac muscle (involuntary, striated & branched)
3-Smooth muscle (involuntary & unstriated)



3- Cardiovascular System

Components
Heart

Blood vessels (arteries, veins and
capillaries)

Functions
Transportation of blood

(contains O, and CO, nutrients, wastes,
etc.)

Blood composed of plasma and cells

Capianes—§

iy ;.'



4- Respiratory System

Components

Nose, larynx, trachea,
bronchi and lungs

Functions
Exchange of respiratolrgtiun

gasSes (O and COZ) Upper lobe .if /

Between blood and '
atmosphere Middle lobe B

Voice production

Lower lobe

Nasal cavity

Oral cavity
Pharynx

Epiglottis
Larynx

Trachea

Left lung

Pulmonary
blood vessels

Heart

Upper lobe

— Lower lobe
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5- Digestive System

Components

Alimentary canal (mouth,
pharynx, esophagus, stomach,
small intestine, large intestine)

Accessory structures(liver, sali
glands, etc.)

Functions

Break down food into small,
absorbable pieces

Eliminate waste

bile duct
Pancreas

Duodenum

Ascending
colon

Descending
colon

= Sigmoid colon
—Rectum
— Anal canal

Cecum
Appendix
Small
intestine
Anus
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6- Urinary System

Kidneys, Ureters, Urinary

Components /
bladder and Urethra

Functions

Eliminate waste (nitrogen) from
blood

Regulates water, electrolytes,
acid/base
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7- Reproductive System

Components

Ductus deferens —

Male Reproductive System:

Scrotum, testis, epididymis, vas deferens, "/
seminal vesicles, ejaculatory ducts and ?}
prostate

Female Reproductive System:

Ovaries, Fallopian tubes, uterus, vagina,
vulva and Breast (Mammary glands)

Functions
Perpetuation of the kind
Hormones influence structure and function

Sexually dimorphic kind



8- Nervous System e

Components
Brain, Spinal cord (CNS)
Nerves (PNS), sense receptors

Functions
Control system (fast, “hard
wired”)
Response to external and internal
environments




O- Endocrine System

N - ’ i Hypothalamus
Components [E’W FXE o
VvV |
Glands that secrete hormones: s
Hypothalamus, pituitary, pancreas, - 3’
thyroid, adrenal and gonads e
e »)-l Pancreas
]"VV"! ’ t - Kidney
Ov.‘mos flemale) 2 S}
Functions \.
A
Control system (slow, “chemical”) n
Regulates processes such as growth, \

reproduction and nutrient use



10- Lymphatic System

Components

Lymphatic Organs (spleen, lymph
nodes, thymus, etc.)

Lymphatic Vessels
Functions | j
Transportation of lymph 0L
Lymphatlc Organs play an i a2 ——: Popliteal lymph node
important part in the immune i |
system | U
y \ = Lymphatic vessel

Houses white blood cells VY

] \



11- Integumentary System

Components
Skin
Skin derivatives: hair, n:

sweat and sebaceous
glands.

Functions
External covering

Protection
Location of Sense receg

{ ' Normal skin layers
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