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APPROACHES TO STUDYING ANATOMY

Regional Anatomy Systemic Anatomy Clinical Anatomy
study of the body’s It incorporates the
organ systems that work regional and systemic
together to carry out approaches to studying

—— Head === Back == Lower limb B

== Neck == Abdomen e= Upper limb complex functions. anatomy and stresses

== Thorax === Pelvis/perineum Integumenta ry System Cllnlcal appllcat|on_

(dermatology)

The skeletal system
(osteology)

Articular system (arthrology)
Muscular system (myology)
Nervous system (neurology)
Circulatory system (angiology)
Cardiovascular system
Lymphatic system

Alimentary or digestive system
Respiratory system

Urinary system

Genital (reproductive) system
Anterior view Posterior view Endocrine system

Clinical anatomy often
involves inverting or
reversing the thought
process. For example,
instead of thinking, “The . ..
nerve provides innervation
to this area of skin,” clinical
anatomy asks, “Numbness
in this area indicates a
lesion of which nerve?”




The Bottom Line

STUDYING ANATOMY

Anatomy is the study of the structure of the human body.

¢ Regional anatomy considers the body as organized into segments or parts.

¢ Systemic anatomy sees the body as organized into organ systems.

4 Surface anatomy provides information about structures that may be observed
or palpated beneath the skin.

¢ Radiographic, sectional, and endoscopic anatomy allows appreciation of
structures in living people, as they are affected by muscle tone, body fluids,
pressures, and gravity.

¢ Clinical anatomy emphasizes application of anatomical knowledge to the
practice of medicine



ANATOMICOMEDICAL TERMINOLOGY

Express yourself clearly, using the proper terms in the correct way specially during
your presentations in PBLs

Anatomical Planes
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plane — Frontal
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plane
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plane
Transverse
(axial) plane

Median
plane of
hand

Frontal
— (coronal)
) plane of
feet
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foot
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Terms of Relationship and Comparison

" upeior | ietor | coma | cawia

Anterior Posterior Medial Lateral

Terms of Laterality

Bilateral Unilateral  Ipsilateral  Contralateral

Both sides one side only two parts that opposite side
unilateral are on the same For example
exophthalmos For example left left arm and

arm and left leg right leg are
are ipsilateral to contralateral

one another to one another




Terms of Relationship and Comparison

Nearer to surface

The muscles of the arm
are superficial to its
bone (humerus).

Beatween a superficial
and a deep structure

The biceps muscle is /
intermediate between s
the skin and the /‘
humerus. /

Farther from surface

The humerus is deep
to the arm muscles.

Nearer to meadian plane

The Sth digit (litle
finger) is on the meadial
side of the hand.

Farther from median
plane

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

Posterior (dorsal)
Nearer to back

The heel is postarior
to the toes.

=mms Teorms applied to the entire body
s Terms specific for hands and fest
# Terms independent of anatomical position

Antsﬂor hand (palm)
l Posterior hand (dorsum) I

Superior (cranial)
Nearer to head

LThe heart is superior J

[ Palmar vs. Dorsal |

to the stomach.

Palmar
surface surface

| Rl 3

" Plantar vs. Dorsal

Inferior foot surface (sola)

Superior focot surface (dorsum)

Dorsal Plantar
surface surfacs

—— Median
plane

: Dorsum — Sola
Coronal —

/ plane

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 baginning.
L

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
L the hand.

Anmterior (ventral)
Nearer to front

The toes are anterior I

to the ankle.

Inferior (caudal)
Nearer to fest

The stomach is
infarior to the heart.




T e r ms o fMov e men t

% I%J i
(A) Flexion and extension of upper limb at Flexion and extension of forearm at Flexion and extension of vertebral
shoulder joint and lower limb at hip joint elbow joint and of leg at knee joint column at intervertebral joints

4

(B) Flexion and extension  Flexion and extension (C) Opposition and reposition of thumb (D) Pronation and supination

of hand at wrist joint of digits (fingers) at and little finger at carpometacarpal of forearm at radio-Inar
metacarpophalangeal and joint of thumb combinad with flexion at joints
intarphalangeal joints metacarpophalangeal joints

e X




T e r ms o fMov e men t

socton R, 7 Aon

(G) Abduction and adduction of right limbs and
rotation of loft limbs at glenchumoral and hip

joints, respectively

Lateral
m(‘

(9) Lateral bending (lateral fiaxion) of trunk and rotation of upper trunk, neck, and head

(L) Protrusion and retrusion of
Jaw at temporomandibular

(M) Protraction and retraction of scapula on thoracic wall



The tension lines

The tension lines (also called
cleavage lines or Langer
lines) tend to spiral
longitudinally in the limbs
and run transversely in the

An incision made across the
cleavage lines is more likely

neck and trunk. Tension lines . N\ tme, and rosul n ncreased
at the elbows, knees, ankles, ) 4 "‘35‘3,5,:,:8”'58”(3.

and wrists are parallel to the W*'& )
transverse creases that v

An incision made parallel to the
cleavage lines results in less
gaping, faster healing, and less
scar tissue.

appear when the limbs are
flexed. The elastic fibers of
the dermis deteriorate with
age and are not replaced;
consequently, in older
people, the skin wrinkles and
drops as it loses its elasticity.




Integumentary System

Vascular and lymphatic
capillary beds in
superficial dermis

Basal (regenerating)
layer of epidermis
Afferent nerve endings / ;I Epidermis
Small arteriole feeding
vascular capillary bed
Collagen and elastic
fibers

Arrector muscle of hair
Sebaceous gland
Hair follicle
Fat
Cutaneous nerve

I

Dermis

Lymphatic vessel (superficial fascia)

vessels ,
Deep fascia

Skeletal muscle

Skin Iigament/

(L. retinaculum cutis)

Sweat gland

1st-degree burn (e.g., sunburn): damage is
limited to the epidermis

Subcutaneous tissue

2nd-degree burn: epidermis & superficial

dermis are damaged, nerve endings are dam-

aged, making this variety the most painful

‘|| 1st-degree
| (superficial)
.} burn - early
stage; may
"peel" at
later stage

2nd-degree
(partial-thickness)
bum

/ 3rd-degree
(full thickness)
burn

3rd-degree burn: the entire skin is
damaged and perhaps underlying
muscle. Burned area is numb since
sensory endings are destroyed.



Fascias, Fascial Compartments, Bursae, & Potential Spaces

Deep fascia (outer,
circumferential layer)

Investing fascia of
muscle




S K B Ly B Ts A L S Yau S T EmM

Cranium (skull) -

Vertebrae

Pectoral J Clavicle
girdle Scapula

Costal cartilage ———___
Sternum J

Humerus /

Ribs ]

Radius /ﬁ |
Ulna /
Carpus /
Coms bo—)\g
Metacarpals , 7 !
Phalanges g
Ggii

Pelvic | Hip bones (HB)
girdle | Sacrum

— Axial skeleton

— Appendicular skeleton
—— Costal cartilage

— Articular cartilage

{A) Anterior view

(margins)

Cranium ’J/:\ \
i.“iif
Vertebrae 4 g‘:
Hyoid bone, R
lateral view E‘):.
31
Costal A \ERYA
arches  Humens il
;,.

Ribs ; - 7 |
{; ‘;;.
Radius 7 3T
symphysis e /i ) ‘é{
Carpus 0 : 4D
Metacarpals :

/
Phalanges g

Tibia
Fibula

Tarsus
(tarsal bones)

Metatarsals
Phalanges

(B) Posterior view

Scapula

Vertebral
column

Hip bone

Tibia
Fibula




S K B Ly B Ts A L S Yau S T EmM
ASCULATURE AND INNERVATION OF BONES

Articular cartilage
Epiphysial line
Epiphysial artery
Metaphysial artery

Periosteum
(peeled back)

Vein

Periosteal nerve

Periosteal artery

Compact bone with
haversian systems

a Lymphatic vessel

Nutrient artery
and vein

Longitudinal branch
of nutrient artery

Medullary cavity

nutrient
arteries

divides in the
medullary cavity

branches from the
periosteal arteries

a bone from which
the periosteum has
been removed dies

Osteoporotic bone

Bone density

reduced



S K ELETALSYSTEM

The Bottom Line
CARTILAGE AND BONES

The skeletal system can be divided into:
The axial (bones of the head, neck, and trunk)
The appendicular skeletons (bones of the limbs).

The skeleton is composed:

¢ Cartilage, a semirigid CT

¢ Bone, a hard form of CT that provides support, protection, movement, storage (of
certain electrolytes), and synthesis of blood cells;

¢ Periosteum, which surrounds bones,

¢ Perichondrium, which surrounds cartilage, provide nourishment
Types

Spongy & Compact,

Classification

Long, Short, Flat, Irregular, or Sesamoid.

Bones grow through the processes of

¢ intramembraneous ossilFlcation

¢ endochon-dral ossilflcation



S Kes E

Diploé (spongy
bone between
two layers of

compact bone)

Suture
(B) Fibrous joints

Ly B T As L St Yo S T EmM

Joints (articulations)

Femur

Synovial
membrane

Joint cavity
(containing
synovial
fluid)
X Sat:)rso::‘lz Joint cavity
Joint \ Articular Meniscus
capsule Synovial cartilage

Infrapatsllar
Compact fat pad —_
bone
(A) Synovial joint Schematic model Knee joint

Articular Intervertsbral disc
cartilage

Head of
femur

Epiphysial
plate

Body of
veriebra

Ulna

suture Radius

Interosseous
membrane

I

!
;

Primary
(C) Cartilaginous joints



Clavicle Plane
Plane joints
(usually uniaxial)
permit gliding or
Acromion Sliding movements.

Dens
Atlas (C1)

Atlanto-axlial Joint

Plvot . Hinge
::rﬂm :ts ‘ \ ‘ Humerus Hinge joints
rounded process [ N/ 4 \ Radius (uniaxial) permit
of bone fits ‘ 2 flexion and
into a bony extension only.
li
W4 Saddle
Ry . / In saddle joints
' 2 } (biaxial), saddle-
' ji W shaped heads
& ) O permit movement
Ball and socket R © in two different
In ball and socket ‘ planes.
joints (multiaxial),
a rounded head -
fits into a concavity,
permitting
movement on Metacarpal
several axes.
i 3 Condylold
phalanx 7z Condyloid joints (biaxial)
permit flexion and extension,
abduction and adduction,
and circumduction.

Metacarpophalangeal
Joint




MaUs S Ca Use Ly As R S Yo S Ts E M

Types of Muscle

Skeletal striated
Cardiac striated
Smooth muscle

FORM
FEATURES
NAMING OF
MUSCLES

FUNCTIONS OF MUSCLES
A prime mover
A Fixator
A synergist
An antagonist

Digastric ‘\‘& ‘ J.
(omohyoid)

Multipennate
(blceps (deltoid)
brachii)

/ Circular " ‘
(orbicularis ¢ ;
occuli) F18

// “

W

Convergent
(pectoralis

Flat parallel major)
muscle with
} \ aponeurosis s
\ N (external oblique) / Tendinous
A\ i, intersections

—

‘ D)

N
R

Quadrate
(rectus
abdominis)

Bipennate
(rectus
femoris) Thin T
parallel '
muscle ”U
(sartorius)

Unipennate
(extensor
/ digitorum
//’ ' longus)
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Pulmonary
veins

Systemic
arteries

Systemic capillary beds



3 N
o X T
.

Arteries

Left AV yalve
Bicu§pid

Right AV valve

PUlmonary trunk

19

Dr. Vohra



Cou A RaDa |

Right common

artery

Brachiocephalic —<—2> %X T4
artery r /
Arch of aorta

Z=R
carofid artery ¢ ’a‘c 3
LW I

Right subclavian V. &9, ']

Dorsalis pedis
artery (dorsal
artery of foot)

/,

Left common
carotid artery

Left subclavian
artery

Axillary artery

Left pulmonary
artery

Pulmonary trunk
Brachial artery

Radial artery

Ulnar artery

Internal iliac
artery

Superficial
palmar arch

OpmVaeAw S CanUs Lo AR

Right internal
jugular vein

Superior vena
cava (SVC)

Brachial vein

Inferior vena: -
cava (VC) / ’/P \\Y“

/

Radial vein I ‘
Ulnar vein _//
Extemal ‘ /
iliac vein /£4])
7. 4}
JE10\
&
goal
s ’
A -
Femoral vein

S Yau S T EM
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Accompanying veins ; | A/
(L. venae comitantes) o Y
Vascular

Artery sheath

Blood pushed
toward heart
by compression

/ Deep fascia \

Valve -l ‘ b Outward
closed ||| ein expansion
compressed limited by
by contracting deep fascia
muscle becomes
| compression
| Retrograde flow
obstructed by Valve

closed valve closed

When venous valves malfunction or the
calf muscle-pump is not providing
effective pumping blood pools-down in

the legs causing increased pressure &
distention of the vessels




L YMPMHDO

The lymphoid system
provides for the drainage

of surplus tissue fluid and
leaked plasma proteins to
the bloodstream, as well as
for the removal of debris |
from cellular

decomposition and
infection.

| D S You Sa s EmM

Area dralning to fight~——— 7~ . —— Areadraining to
lymphatic duct (pink) —_ \ thoracle duct (gray)
(- 4\ Leftinternal
- &)/ Jugular vein
‘.\, o] |y Superficial
W =N\/" cervical nodes
Deep cervical nodes Wik==0
X "- y Thoracle duct
Right lymphatle duct (; Left subclavian
Right =" Y | e
subclavian /g8 7 ‘ =G, )~ Anterior axillary
veln 4 ’t, i e nodes
— i ; WAL posterior
and posterior ' - \ mediastinal nodes
axlllary ‘ ar—— Thoracie duct
nodes : \“, - Superficial
Deep M2 ymphatic
lymphatic ) | vessels
vessals - o chyll

\ (supratrochlear)
nodes

‘ Lumbar
im\ s:dv:‘llaorﬂc)
YN, s
RN

T 2
d { ' ! W ‘ )
U W Lymot
s node valve
Deaep Inguinal Inguinal nodes Efferent lymphatic vessels
nodes (leading away from this node,
1o secondary node or duct)

(B) Schamatle lllustration

Superficial

nodes poplitsal nodes
Veins
==m Superficial
mmm Doep
Lymphatic vessals and nodas
Superficlal == Superficial
Daep lymphatic lymphatic m=m Docp

{A) Anterlor view
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FUNCTIONS

e collection of
sensory input

* integration

* motor output

a,

£

Brain and spinal cord

Effector

Dr. Vohra
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Classification

Nervous System (NS)

Functional Division Structural Division

Central NS Peripheral NS

Autonomic NS Somatic NS I I

|

P

Sympathetic NS Parasympathetic NS
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Nervous system consists of two main cell type
a. Neurons
b. Neuroglia/Non neuronal cells/Supporting cells

Neuron
Neuron is a functional structural unit of nervous system

Dendrites

Node of Ranvier

Myelin

-EE-L..-——-—'
.—_— —

Axon terminals ‘!

R Axon
Cell body




What is a NERVE
Its is a bundle of axons

What is a NUCLEUS
It is the collection of nerve cell bodies in the CNS

What is a GANGLION
It is a Collection of nerve cell bodies in the PNS



Cranial™*
. nerves
(12 pairs)

T12-

L1

Lumbar nerves

( (5 pairs)

A ]
\O\ o\0o

e

} e { ———

=~ argement
) of spinal cord
o
0
= Spinal ganglion™*
o]
o Spinal cord™
(s]
]
8]
0
9)
0/\0
0 4]
/B
7 iy
4

of spinal cord

F)OD

O

L5/ \-
aE— g —

o o

Lateral view

S5
Coccygeal
00} nerve (1 pair) {

Anterlor view
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Posterior hormns of Anterior homns of
gray matter

" Nerve
A Epineurium

Perineurium

Fascicle Peripheral

(myelinated)

nerve fiber Anterior
rootlets

Posterior
(sensory) root

Anterior
(motor) root

NN

Blood vessels supplying
nerve (vasa nervorum)

AN

Denticulate
ligament

N

Myelin sheath formed by
Schwann cells



N ERV OUS

| Cervical plexus (C1-CS5) |

Lesser occipital nerve (C2,3)
Great auricular nerve (C2,3)
Transverse cervical nerve (C2,3)
Supraclavicular nerve (C3,4)
Phrenic nerve (C3-5)
Suprascapular nerve (C5,6)

Brachial plexus (C5-T1)

Axillary nerve
Musculocutaneous nerve
Radial nerve

Intercostal nerves
(T1-T12)

| Lumbar plexus (L1-4) |
lliohypogastric nerve (L1)
llio-inguinal nerve (L1)
Genitofemoral nerve (L1,2)

Lateral cutaneous nerve '
of thigh (L2,3) //
1

!

Femoral nerve (L2-4)

|
Obturator nerve (L2-4N
Lumbosacral trunk (LA—N
| Sacral plexus |

Superior gluteal nerve (L4-S1)
Inferior gluteal nerve (L5-S2)
Sciati Common
(L ﬁté%;wrve fibular nerve
Tibial nerve
Posterior cutaneous nerve
of the thigh (51-3)
Pudendal nerve (S2—4 Filum terminale

Sa Yu S T Ea M

Posterior horns of
gray matter

Posterior
rootlets

Anterior
rootlets ﬁ

Posterior

(senso:y)M ,
. /

Anterior

{motor) root

Spinal
(sensory)
ganglion

Denticulate
ligament

Posterior
ramus

Anterior horns of
gray matter




N ERYV OU S

SYSTEM
Autonomic Nervous System (ANS)

SYMPATHETIC (THORACOLUMBAR) DIVISION OF ANS

Parletal structures

e

Intermediclateral
cell columns {IMLs)

- Upper

limb
T1-6 <

Body wall
711

<

T1-L2(3)<

:

. Lower limb
~. T11-12(3)

<

-]

cacaadacae

1

.
=)

@

.
na

aaet

Visceral structures

)

N
Eye

Head, Ti—p

> salivary glands
T1-3

A

Heart, lungs,
» esophagus
Ta—6

A

Stomach, liver,
\ gallbladdar,

pancreas
T7-9

-

Small
> intestine
T8-10

A

Appendix, )
colon

T10-11

Kidney
T11-1

S

Rectum,
bladder,
uterus
T12-12(3)

N

M

Supra-
renal

gland <
T10-1

>

>.

e

Head, upper
limb, thoracic
viscara (forequt)
T1-6

Body wall,
abdominal
viscara (midquf)
T7-11

Lower limb,
pelvic viscara
{hindgut)
T12-12(3)



Posterior horns  Lateralhorn  Cell
of gray matter of gray matter body

Sensory ganglion
of cranial nerve

L Vagus (CN X) Spinal (sensory)

Mixed spinal
nerve

g
|
i
1

nerve ganglion >
Visceral para- 1>  Posterior ramus AN
sympathetic of spinal nerve ; %
pathway ,
Somatic '\
pathway K

Gray ramus

— Visceral : Anterior homs  Sympathetic
afferent COMMUNICANS ot gray matter ~ ganglion
(reflex) fiber Sympathetic

ganglion
White ramus
communicans

Anterior ramus
of spinal nerve

Intrinsic Visceral
ganglion sympathetic
(para- pathway
sympathetic

yme ) Visceral

afferent (pain)
fiber



NERVOUS SYSTEM
Autonomic Nervous System (ANS)

SYMPATHETIC (THORACOLUMBAR) DIVISION OF ANS

-~

i Cervical
v ganglia:
¢ = Superior Posterior
- Middle Anterior ramus
. s Inferior
e a‘;d éeﬂ < = - Paravertebral
syrnpa -e c' - N = gangllon .
trunks (“chains”) N5 9‘-, Rami .
—— ?; Prevertebral —ee A \ ‘ communicantes
am anglion "
communicantes " e Sympathetic
N . trunk
Interganglionic Y =1 Splanchnic nerve
connections = / Somatic
Splanchnic nerves & L ;Ta':;?i(:c / atves
Abdominal aorta

s "
gﬁ;ﬁaﬁ!& Anterlor oblique view
Prevertebral | Superior =)

(pre-aortic) < Mesenteric
ganglia ganglia

lg\:;t;';renal Paravertebral

§ ganglia

Inferior Lumbar
mesenteric " ganglia
L ganglion
Bifurcation of aorta ¢ g
Anterlor view
Sacral
ganglia
Ganglion

impar <



NERVOUS SYSTEM
Autonomic Nervous System (ANS)

SYMPATHETIC (THORACOLUMBAR) DIVISION OF ANS

\ S E A Medulla
x); I 1Y R Blood vessels of
, ' [t visceral structures,
/ R\ /] blood vessels, sweat
/S glands, and arrector
Y )\ K \ muscles of hairs
L : f E‘;.mblll
. | =5 (iris)
' W Cephalic
c1 arterial Carotid
\ c2 §' LY ramus peri-arterial
\ EZ) ,y, pleus
ca\— | /
Cardiopulmonary
=) splanchnic nerves
) Heart
o7 y
cs J
A= 1 = Larynx
B nb Trachea
= <ﬂ§7‘(‘ Bronchi
o = 4( Lung
B AN
D AN L Abdominopelvic Diaphragm
M - b-’ 5 splanchnic nerves_~F.
Gray rami to s C/'/"- L -
anterior rami 5“ == =1
of all spinal ié “§j' -
nerves for = UL A
distribution >
to body wall _ZK_‘; Mmb: 5’ g&m
and limbs " - Spleen
foamcmatin, ) §u‘: )
sudomotion, —)“ = &t Y-
and pilomotion) C;ub_ e
% L3
3
A L5
)i - =7 { Largo intestine
g s T Small intestine
:z s2 Kidney
_>4 53 Suprarenal
X = (adrenal) gland
—¢ Rectum
L Internal anal
\ A sphincter
Bladder
Penis (or clitoris)

Gonad

=== Presynapti 1= p ic nerve
—— Postsynaptic 2 = Lesser splanchnic nerve
3 = Least splanchnic nerve

4 = Lumbar splanchnic nerves




N ERV OU S Sa Yu S T Ea M

Autonomic Nervous System (ANS)
PARASYMPATHETIC (CRANIOSACRAL) DIVISION OF ANS

YA _@ Ciliary ganglion Innervation v:
S Pterygopalatine ganglion
! Otic lion

3 /\kg ganglion

SRR

Sacral

parasympathetic
oS outflow (via pelvic
N ‘\\ splanchnic nerves)

£

’
’
’

Ll
,0

HI (LR

resynap!
2ostsynaptic \__‘_




Thank you
&

Happy Holidays



