AL-MUSTANSIRIYAH UNIVERSITY
COLLEGE OF MEDICINE

DEPT. OF ANATOMY, HISTOLOGY & EMBRYOLOGY
ASSIST. PROF. DR. SAMEH SAMEER AKKILA

AN INTRODUCTION TO ANATOMY
PART 1: ANATOMICAL TERMINOLOGY
OBJECTIVES:

- UNDERSTAND THE TERMS USED IN ANATOMICAL &
‘ MEDICAL STUDIES (HOW AND WHEN TO USE THEM)

SUPPLEMENTARY TEXT PROVIDED
GRAY’S ANATOMY FOR STUDENTS 4TH EDITION PP.2-4



THE DEFINITION OF
ANATOMY

Anatomy
Greek=to cut up, or dissect
The science that deals with the structures of

the body \
Describes & Relates

Kinds:

Gross Anatomy (Systematic, Regional)

Microscopic Anatomy (Cytology, Histology)
Developmental Anatomy (Embryology)
Comparative Anatomy



BODY
REGIONS

Anterior view Posterior view




THE BODY PLANES

Frontal
—(COTONA])
plane

Transverse
(axal) plane

e

Frontal
(coronal)
plane of
feet

(A) ' (8) (©)



Directional (relative) Terms of the
Body

***Directional terms are precise and brief, and
for most of them there is a correlative term
that means just the opposite.

The mouth 1s below the nose.

The mouth 1s under the nose.

The mouth 1s beneath the nose.
The mouth 1s underneath the nose.
Which one to use?



Relative and Directional Terms of
the Body

** Relative to front (belly
side) or back (back side)
of the body :

= Anterior (ventral) = In front

of; toward the front surface e
. Posterior (or

= Posterior (dorsal) = In back dorsal
of; toward the back surface

e.g.

- The back is the posterior
surface of the body. (position)

- The ear is posterior to the
eye. (relation)




Relative and Directional Terms of
the Body

** Relative to the head or feet:

= Superior (cranial) = Toward the
head or upwards

Superior (or cranial)
means “toward the head

» |nferior (caudal)= Toward feet or end of the body" or

“higher/above.”

downwards
e.g.
- The ankle is an inferior joint in the

lower limb. (position) Inferior (or caudal)

. . means just the
- In the lower limb, the knee is opposite: "away from
the head,” or

superior to the ankle.(relation)  ‘loweriunder.”




Relative and Directional Terms of
the Body

¢ Relative to point of attachment
of the limb or structure:

= Proximal = Closer to point  proximal = nearest

of attachment to trunk point of attachment
. . to limb or structure
= Distal = Further from point

of attachment to trunk

e.g.

- The shoulder is a proximal
joint in the upper limb.
(position)

- The hand is distal to the
forearm. (relation).

Distal = farthest away
from attachment or
origin




Relative and Directional Terms of

the Body

*** Relative to the midline or
center of the body:

= Medial = Toward the

midline of the body Lateral = away from
the midline (middle)

" Lateral = Away fromthe  ¢iho pody.

midline of the body
= |Intermediate=in between
e.g.
- The forearm has two bones,

one medial, the other is lateral.
(position).

- The arm is lateral to the chest.
(relation).

Medial = toward the
midline (middle) of the
body.

Intermediate = between
two structures.




RELATIVE AND DIRECTIONAL TERMS OF THE BODY

“*Relative to the surface of the body
(skin):
sSuperficial = Closer to the skin
=Deep = Further from the skin
=Intermediate = in between
e.g.
- The bone is deep to the skin and
the muscles are intermediate.

Nearer to surface \
The muscies of the amm \

are superficial o its \

bone (humerus). 2




RELATIVE AND DIRECTIONAL TERMS OF THE BODY

*»*Relative to the surface of an organ or
region
=External = Closer to the surface
=Internal = Further from the surface

sIntermediate = in between

e.g.

-  There are two carotid arteries in
the neck, one external and the
other internal.

External
carotid

artery Posterior auricular artery

occipital artery

Internal carotid artery .

Facial artery

Lingual artery




THE ANATOMICAL COMPASS

=

‘ @ . Posterior

\

@

g

A,P>>S I>>1, M

e.g.
The nose 1s anteromedial to the ear.
The thigh in inferolateral to the navel.
The buttock 1s posteroinferior to the chest.




THE ANATOMICAL
POSITION

L)

* Anatomic position is a fixed
body position in which an
individual stands upright with
the feet kept together parallel
and flat on the floor.

» The head is level, and the
eyes look forward toward the
observer.

» The arms are at either side of
the body with the palms
facing forward and the
thumbs pointing away from
the body.

)




OTHER POSITIONS

PRONE

SUPINE

LATERAL

DECUBITUS ‘

(recumbent)




ANGULAR MOVEMENTS

Flex (flexion): to fold X Extend (extension): to unfold
Abduct (abduction): to move away X Adduct (adduction) to move inward

@ (b)




FINGER
MOVEMENTS

Adduction Abduction



CIRCULAR MOVEMENTS

Head
rotation

Right
rotation |

Left
rotation

Internal
{medial) _
rotation Supination

External
(lateral)
rotation

Supination Pronation




OTHER MOVEMENTS

Darsiflexion
|
\
f
|
Plantar
flaxion
|
|
~—_ -0 ~ — '.‘
Eversion Inversion h | Cpposition
(a) (e) 1]



TEST YOUR KNOWLEDGE
Fill in the blanks:

The arm 1s ................ To the chest

If the ear i1s posterolateral to the nose, then the nose
1S eeeeenneeannenns to the ear.

In the anatomical position the palms are directed...................

Turning the forearm so that the palm is facing backwards is
called.........cooeiiiiniiin.

The angular movement that moves the thigh away from the
midline is called...........ccccceeeeetl.

Turning the head to the side 1S.....cccevvviiiiiiiiiiiiiiininn... Of the
neck



AL-MUSTANSIRIYAH UNIVERSITY
COLLEGE OF MEDICINE
DEPT. OF ANATOMY, HISTOLOGY & EMBRYOLOGY

BASIC ANATOMICAL STRUCTURES

Skin, Fascia & Muscles

Objectives:

‘ . Identify the skin layers and their
clinicoanatomical importance

Define fascia and differentiate its types &
functions

Identify the types of muscles and how they
function




THE SKIN




THIN VS THICK SKIN

Thick Skin

0 Thin Skin @

Friction ridge

Shaft of hair

epidermal
junction

layer of
dermis

Reficularlayer B A
Subcutaneous  of dermis Arfector pi T
adipose tissue muscle

Root of hair
Hair follicle  Sebaceous gland




Edge of nail
Nail plate
Lateral nail fold
Lunula

Cuticle

Nail

:
:
§

EPIDERMAL APPENDAGES



SKIN WRINKLES / CREASES




TENSION LINES OF LANGER’S
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TENSION LINES

An incision made across the
cleavage lines is more likely
to gape, increasing healing
time, and result in increased
scar tissue.

An incision made parallel to the
cleavage lines results in less

gaping, faster healing, and less
scar tissue.

Anterior view Posterior view




BURN DEGREES

EPIDERMIS

HYPODERMIS

MUSCLES




Deep

Superficial
(C.T.)

Epimysium
i Sheath

(blood vessels &
nerves)

Periosteum Septa Epineurium

(bone) (muscles) (nerve)

Fatty T. all
over the body




SUPERFICIAL FASCIA

Contains:

Superficial veins &
lymphatics
Cutaneous nerves
& arteries
Occasionally,
skeletal muscle




DEEP FASCIA




MUSCLE TYPES




SKELETAL MUSCLE PARTS

a. Flexion of forearm

b. Extension of forearm

From origin & insertion = Action (function)




SMOOTH MUSCLES

2. HOLLOW ORGANS
(EVACUATION)




TEST YOUR KNOWLEDGE
Fill in the blanks:

First degree burns affect the.....................

With advancing age, loss of ............... fibers in the................
Leads to appearance of wrinkles.

The functions of superficial fascia are...........cc.oeeen......

The part of the skeletal muscle that moves the most is.............

Contraction of the smooth muscles of the uterus leads to............



AL-MUSTANSIRIYAH UNIVERSITY
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DEPT. OF ANATOMY, HISTOLOGY & EMBRYOLOGY

BASIC ANATOMICAL STRUCTURES

Vessels & Glands

Objectives:

‘ - Identify the different types of blood vessels,
how they differ and how to study them.

Define lymph & understand the clinical
importance of lymphatic circulation

Identify the two major types of glands




VESSELS

L

Blood Lymphatic

Arteries Capillaries Afferent & Efferet

/




BL.OOD CIRCULATION

Capillaries in the lungs

Pulmonary vein

Pulmonary artery

|

Pulmonary
circulation ' 4

Left atrium g Heart
Right atrium —I’

Right ventricle ’/I

Left ventricle \

Aorta (main artery) ‘

Vena cava (main vein)—
Systemic circulation

Capillaries in the body —— S22 -\

Red: Oxygen-rich blood
Blue: Oxygen-poor blood




ARTERIES, VEINS, CAPILLARIES

Artery
carries blood
Capillary from the
network heart
Yein —
carries Yenule =
blood back
toward
the heart

branch

Thick, elastic
muscular wall

Thin, elastic
wall

tributary




VENOUS EMPTYING

Contracted Contracted

muscle muscle

Calf muscle contracts forcing venous blood toward heart .




ANASTOMOSIS & VENOUS PLEXUS

Anatomical
End arteries

No overlap in area
of supply

Renal Artery

ligature

Anastomosis
Alternative route
of supply

'

Scapular anastomosis

Functional
End arteries

ligature

Circumflex branch of

artery left coronary artery

Right coronary v, 8 : Anterior

artery LS | interventricular
branch of left
coronary artery

Marginal branch of
left coronary artery

Branches of anterior

Posterior interventricular g
interventricular artery

branch of right coronary artery

Coronary arteries




HOW TO STUDY ARTERIES & VEINS

from heart to heart

&

Ending point

Starting point

v

vein

Subclavian
Artery

&
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Q <
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Radial Q) Q
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Ulnar ?T‘ ]
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INTERSTITIAL FLUID & LYMPH

Arteriole

SR
Blood ‘ "‘ ‘ N
caplllaries A\

Smooth muscle

N | Lymphatic
. -~ capillary

Endothelial
cells

A\ TH— Loose connective
| tissue




LYMPHATIC CIRCULATION

Efferent LN
lymphatic 52

vessfl

Afferent
lymphatic
vessel 1 Lymph

A
Collecting
lymphatic —

vessel &
S

Lymphatic capillaries




LYMPH NODE GROUPS

Right
lymphatic
duct

Axillary
lymph
nodes

Intestinal
lymph
trunk

Inguinal
lymph
nodes

lymph nodes

Left
lymphatic
duct

Thoracic
duct

Descending
mediastinal-
intercostal

lymph trunk

Cysterna
chyli
lliolumbar
lymph
nodes




LYMPHADENOPATHY (ENLARGED LYMPH
NODE)




GLANDS

Exocrine Endocrine

Parotid
gland

Sublingual
gland

Submandibular
gland




TEST YOUR KNOWLEDGE

Fill in the blanks:

As veins travel through the body, they receive.................... and
they ovveviviiiiiinn, in diameter.

Arteries that do not communicate with each other via
anastomosing channels are called...................... arteries. An

example 1S.....cccevviviiinnnnn.. arteries.

The lymphatic vessels carrying lymph away from a lymph node is
called........coeenvveennan... lymphatic.
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BASIC ANATOMICAL STRUCTURES

Bones, Cartilage & Joints
Objectives:

‘ - Identify the anatomical & histological types of
bone & cartilage

Identify the parts of the human skeleton
Define joints and differentiate their types







BONES: HISTOLOGICAL TYPES

Bone Anatomy

Blood vessels in
bone marrow

Blood stem
cell

L

Red blood cells

®

White blood cells

Platelets

.
Wte
ve




Spongy
bone

Blood vessels

A% T—— Compact bone

| Marrow cavity

— Endosteum

Spongy
bone

Periosteum

Marrow
cavity

Compact bone

(a) The humerus




CARTILAGE

TYPES OF CARTILAGE

ELASTIC CARTILAGE

@ Auricle of external ear

© Epiglottis

@ Auditory tube

@ Cuneiform cartilages of
larynx

HYALINE CARTILAGE

@ Between tips of ribs and
bones of sternum

° ponesuﬁseesatsynovlal
joints

@ Supporting larynx
# Trachea and bronchi
® Part of nasal septum

FIBROUSCARTILAGE
# Pads within knee joint
# Between pubic bones of
pelvis

o Intervertebral discs

Intervertebral discs




THE HUMAN SKELETON

Frontal bone

- Axial skeleton

Nasal bone )
Appendicular
Zygomatic Maxilla skeleton
bone
Mandible
Sternoclavicular )
joint Clavicle
1 Scapula
Sternum : . _ P
i - P : Costal cartilage
Ribs ——— Z
i Xiphoid process
Vertebral column ) -
12 -
Pelvis t ) (B \ )
e T . Sacroiliac
joint
llium
Sacrum
Pubis

Ischium i




A) Synovial joint

MAJOR TYPES OF JOINTS

ol
s
Bone
<
&

Articular cavity

B) Solid joint
»
e

Bone

Bone

Connective tissue

Bone



SOLID JOINTS

Solid Joints 3

_Fibrous ¥ PR Tty

I
Sutures

1
,,m\» Jl: Sutural ligament
K A Gl [ Synchondrosis
] Head
Gompbhosis , Cartilage of
L o N Long bone—+ J growth plate
o Shaft—- |

Symphysis
- Intervertebral
iscs

Ulna

Interosseous C
membrane

Pubic '
symphysis




SYNOVIAL JOINT STRUCTURE

membrane| Joint
Fibrous capsule

-Periosteum

Bone
Bursa
Joint cavity Blood vessel
(filled with ’—Nerve
fi}f"i“;))\"al Synovial |
Articular
cartilage capsule
Tendon
sheath |

Fibrous

Tendon layer
Bone —Membranous

layer




SYNOVIAL JOINTS TYPES

Synovial

joints

Acc%](f)dmg According
to shape
movement
1
| 1 I . ]
Uniaxial Biaxial Multiaxial Plane Pivot

Ball-and- Ellipsoid
socket (Condyloid)

Saddle )

Hinge




(f) Ball-and-socket joint

SYNOVIAL =1 N (:i ‘f\,, (hip joint)
JOINTS ¢ & —
TYPES e B

How to study joints: | _}\
1. Type —

2. Articulating bones

3. Joint capsule ———v
attachments |

4. Stabilizing factors ® inge o Jm
(shape, ligaments, Ak
muscles) ot bones of wish)
5. Weakening factors :
6. Neurovascular supply j :
7. Related bursae, AN /'
sheaths ...etc. s =
8. Clinical notes @paoiom

(c) Saddle joint
(between trapezium
carpal bone and 1st
metacarpal bone)




TEST YOUR KNOWLEDGE
Fill in the blanks:

Yellow bone marrow is found inthe ...,
The thigh bone (femur) is an example of a ................. bone
Cartilage of the auricle is ............ cartilage

The articulating bones of synovial joints are covered
With...oooviiiiiiiin., Cartilage

) 1s a sac of synovial fluid separating the joint from
adjacent structures.

The knee 1s an exampleof a .....ccovvvvvinviinnnn.n. synovial joint
which is (according to movement) 1S........cceevvvveneennn.n.

A pivot joint allows ......ccoovvviniiinnnnnn... movement



AL-MUSTANSIRIYAH UNIVERSITY

COLLEGE OF MEDICINE

DEPT. OF ANATOMY, HISTOLOGY & EMBRYOLOGY
ASSIST. PROF. DR. SAMEH SAMEER AKKILA

BASIC ANATOMICAL STRUCTURES

NERVES & THE NERVOUS SYSTEM
OBJECTIVES:

* Recognize the anatomical and functional divisions of the
nervous system

* Define the nerve and study its components

e Study the structure of spinal nerves

e Understand the function and anatomical location of the
autonomic nervous system



ANATOMICAL DIVISIONS OF THE NS

Central (CNS) Peripheral (PNS) . "
a. Brain « a. 12 pairs of "4
(in skull)

cranial nerves o~

(CN I-CN XII)

b. Spinal cord <«
(in vertebral

column) ‘
A
\y —b. 31 pairs of e
. =) T gt
spinal nerves
Z
7 -
e .
%
)




FUNCTIONAL DIVISIONS OF THE NS

AUTONOMIC

(Sympathetic &
Parasympathetic)

J
l l

SOMATIC

v

o

Efferent Efferent
Afferent
(Motor) Afferent - smooth (Vi I
- skeletal Sensory muscles, heart, senl:cif%)
muscles ) i




Motor (multipolar) Sensory (Unipolar)
neuron neuron
THE NEURON

\ Wz N\

Receptor
cell

Peripheral
Cell branch

l — AXxOn

L Cell
1 body

;—Axon

Axon
hillock

Receiving

Synapse

Central
branch

)

Neuron-muscle

‘ synapse

Axon
Muscle terminals




VERTEBRAL (SPINAL) COLUMN ANATOMY

anterior view right lateral view posterior view

- Atlas (C1)

i Atlas (C1)
cerilcal Axis (C2) Axis (Co)—r
vertebrae s ]
(C1-C7) S

C7 Cc7
T1 T1
thoracic
vertebrae
(T1-T12)
- T12 T12
B Whe— L1 L1
lumbar .
vertebrae
(L1-L5)
S L5 ' L5
‘f' t«, ~ "
: sacrum sacrum_A_Q_ ” (
£ (S1-S5) (S1-85) &
———cocceyx COoCCyX




THE VERTEBRAL COLUMN, SPINAL CORD &
SPINAL NERVES

Spinous
Vertebra process
prominens N :

Lamina

Transverse
procass

i

: »="— Transverse
y © costal facet

Thoracic vertebra, superior view.

¢ > N ] Superior costal facet
. s Transverse costal for head of superior rib
) A T faceﬂortut_:erde ) %
-t/ H of superior rib & A% : s
oi T2 T - o

process
- ¢ 1/ €

Spinous

process _\ »
47
&

Inferior costal facet
for head of inferior rib




30 VERTEBRAE &
31 SPINAL NERVES ?

et

7 Cervical
Cl1-C7

_/ :
74 12 Thoracic
* T1-T12
|
\
5Lumbar
Pa L1-L5
5Sacral
S1-S5
= \
\\ ,,,,,,, )

Cervical spinal nerves

Thoracic spinal nerves —— 7

Lumbar spinal nerves — D (ﬁ
T ——

Sacral spinal nerves

VawWN—

e

Coceygeal spinal nerve

5) o Axis (2nd cervical vertebra)
wilth dens

Spinal cord segments

Thoracic vertebrae

m Interver tebral

,‘\%" foramina
L~

g
% %’f/— SPINoUs processes
g

of vertebrae

&y
A
Q n \\,— Lower end of spinal
(3

}/1 cord (conus medullaris)
1st lumbar vertebra

5 sl coccygeal vestebra

&




THE NERVE

(M) solaus (released) (M) gaslrocnemius, lateral head (M) plantaris

(M) gastrocnemius, medial head (N) tiblal




THE NERVE

Blood vessels

Perineurium
(around one
fascicle)

Endoneurium

A Epineurium

: covering
/ peripheral nerve
> Vel Schwann cell

Fascicle

.....

Myelinated axon




THE SPINAL NERVE

RAMI TRUNK ROOTS

POSTERIOR
(DORSAL) ROOT
(SENSORY)

POSTERIOR ROOT
GANGLION

(POSTERIOR SPINAL NERVE\
RAMUS) TRUNK

INTERVERTEBRAL
FORAMEN ANTERIOR

(VENTRAL) ROOT

(ANTERIOR
RAMUS)




THE SPINAL NERVE

Sensory neurons enter the
spinal cord. Motor neurons
leave the spinal cord.
Interneurons connect the
sensory and motor neurons.




SPINAL NERVE PLEXUSES

Cervical
plexus
(Ci - Cs)

Brachial
plexus
(Cs ~T1)

Lumbar
spinal
nerves

(L1 to Ls)

Sacral plexus <

(Ls - Ss)

Coccygeal nerves (Cos)

Occipital
bone

Spinal cord
emerging from
foramen magnum

Cervical
spinal
nerves

(01 to C»)

Thoracic
spinal
nerves

(T1to T+2)

Lumbar

Sciatic
nerve

Sacral spinal nerves
(S1to Ss) emerging
from sacral foramina



FUNCTIONAL DIVISIONS OF THE NS

SOMATIC

Efferent

Afferent

(Motor) Sensory
> skeletal (General &
muscles Special)

S

AUTONOMIC

(Sympathetic &
Parasympathetic)

v

Efferent

Afferent

- smooth .
(Visceral
muscles, heart, .
sensation)
glands




THE AUTONOMIC NERVOUS SYSTEM

o Sympathetic : fight or flight.....Danger/ Stress
o Parasympathetic: relax and maintain




THE FIGHT OR FLIGHT RESPONSE
VS RELAXATION / MAINTENANCE

Parasympathetic

| PUPIL

HEART

Slow heartbealn

AIRWAY'S
Constricls
fhe bronchial lubules

E LIVER
CERVIGAL | | | ' Siruies

BLOOD VESSELS
Canstricion

. DIGESTIVE SYSTEM

AIRWAYS

Dilates
the bronchial bubules

SWEAT GLAND

Stimulates
secration

LIVER

Increasa the rate of
glycogen ko glucose

DIGESTVE SYSTEM & &

| Stimuletes ackity

_‘-.:-.- ':- u-_-l
tEA T gl
R W

LUMBAR
L, —%7  _umeRs
. | Relaxaton
SACRAL 8|
\ " URINARY SYSTEM

Incresase
the urinary cutput

Decrease actvity

ADRENAL GLANDS [

Stimulates the production :~
of edrenaling

UTERUS
Waginal contraction

URINARY SYSTEM

Relaxes
blacder




,- Parasympathetic
& - Eye Ciliary galngion

ﬂm

Sympathetic

Midbrain
Pons

Preganglbnic neurons

[ Postganglionic
. /{ neurons

lionic

Chain of :
ganglia meseptenc
ganglion

Sympathetic =
Thoracolumbar

[T1-L2 (L3)]

- Sympathetic trunk
- All Spinal nerves

- CN IX, X, XII

- Organs

—> Short pregagnglionic
- Long postganglionic

Parasympathetic =

Craniosacral

[CN III, VII, IX, X

+ S2, S3, S4]

- Ganglia

- Organs

- Long pregagnglionic
—> Short postganglionic




TEST YOUR KNOWLEDGE

Fill in the blanks:
Bipolar neurons are.........ccceevviiiniiennnnn.. neurons
The nerve fiber is the.............. of the nerve cell which 1s

surrounded by deep fascial layer called the.....................
The ventral root of spinal nerve contains pure............... fibers

Spinal nerve trunks emerge from the vertebral canal via

the...oooviiiiiiiiii, foramina
C7 spinal nerve emerges...........cc....... To C8 vertebra
The sympathetic system arises from the..................... region of

the spinal cord



