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Overview of Anatomy
n
n
n

Anatomical terminology from ancient Greek and
Latin
Hierarchy of structural organization from simplest
to most complex
Scale uses metric system

Introduction
to
Anatomy

(a)

Overview of Anatomy and Physiology
• Anatomy – the study of the structure of
body parts and their relationships to one
another
– Gross or macroscopic
– Microscopic: cytology and histology
– Developmental: embryology

• Physiology – the study of the function of the
body’s structural machinery

Gross Anatomy
• Regional – all structures in one part of the
body (such as the abdomen or leg)
• Systemic – gross anatomy of the body
studied by system
• Surface – study of internal structures as
they relate to the overlying skin

Microscopic Anatomy
• Cytology – study of the cell
• Histology – study of tissues
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Specialized Branches of
Anatomy

Developmental Anatomy
• Traces structural changes throughout life

• Pathological anatomy – study of
structural changes caused by disease

• Embryology – study of developmental
changes of the body before birth

• Radiographic anatomy – study of internal
structures visualized by X ray
• Molecular biology – study of anatomical
structures at a sub-cellular level

Physiology

Physiology

• Considers the operation of specific
organ systems

• Understanding physiology also requires a
knowledge of physics, which explains
electrical currents, blood pressure, and the
way muscle uses bone for movement

– Renal – kidney function
– Neurophysiology – workings of the nervous
system
– Cardiovascular – operation of the heart and
blood vessels

• Focuses on the functions of the body,
often at the cellular or molecular level

Levels of Structural Organization

Principle of Complementarity
• Function always reflects structure
• What a structure can do depends on its
specific form

•
•
•
•

Chemical – atoms combined to form molecules
Cellular – cells are made of molecules
Tissue – consists of similar types of cells
Organ – made up of different types of tissues
performing specific function
• Organ system – consists of different organs
that work closely to perform specific function
• Organismal – made up of the organ systems
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Levels of Structural Organization

Organ systems

Smooth muscle cell
Molecules
2 Cellular level
Cells are made up of molecules

Atoms

n
Smooth
muscle
tissue
3 Tissue level
Tissues consist of
similar types of
cells

1 Chemical level
Atoms combine to
form molecules

n
n
n

Heart
Cardiovascular
system

n
Blood
vessels

n
n

Epithelial
tissue
Smooth
muscle
tissue

Blood
vessel
(organ)

Connective
tissue
4 Organ level
Organs are made up of
different types of tissues

n
6 Organismal level
The human organism is
made up of many organ
systems

n
n
n

Integumentary
Skeletal
Muscular
Nervous
Endocrine
Cardiovascular
Lymphatic/immune
Respiratory
Digestive
Urinary
Reproductive

5 Organ system level
Organ systems consist of different organs
that work together closely
Figure 1.1

Homeostasis
• Homeostasis is the ability to maintain a
relatively stable internal environment in an
ever-changing outside world
• The internal environment of the body is in
a dynamic state of equilibrium
• Chemical, thermal, and neural factors
interact to maintain homeostasis

Homeostatic Imbalance
• Disturbance of homeostasis or the
body’s normal equilibrium
• Overwhelming of negative feedback
mechanisms allowing destructive positive
feedback mechanisms to take over

What we will cover...
Content Objectives
•

Medical
Terminology
Anatomical Position, Directional Terms and Movements

Students will be able to gain a better understanding and
application of medical terminology in relation to Anatomical
Planes, Directions and Movements.

Language Objectives
•
•

Students will be able to define basic anatomical terms and apply
those terms when dissecting.
Students will be able to compare and contrast the differences
between directional terms and terms associated with movement.
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History

Anatomical Terms Worksheet

• During the Renaissance (“Rebirth”) the
study of human life and medicine began to
flourish.
• Scientist, Doctors and Artist would
experiment and practice on the dead and
incarcerated.
• Cadavers were positioned flat on their
backs, thus making it easier to draw and
reference from that position.

• Many artist such as
Leonardo da Vinci began to
study, draw and diagram the human body.

Anatomical Position

Anatomical Position
• Standing erect, with palms
and feet facing forward
• Is the standard reference
point in which all positions,
movements, and planes are
described

•
•
•
•

Body erect
Feet slightly apart
Palms facing forward
Thumbs point away
from body

Figure 1.7a

Positions and
Directions
Terms of position and
direction describe the
position of one body
part relative to another,
usually along one of the
three major body
planes

Positions and
Directions
Superior
• Refers to a structure
being closer to the
head or higher than
another structure in
the body
Inferior
• Refers to a structure
being closer to the
feet or lower than
another structure in
the body
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Directional Terms
• Superior and inferior – toward and away
from the head, respectively
• Anterior and posterior – toward the front
and back of the body
• Medial, lateral, and intermediate –
toward the midline, away from the midline,
and between a more medial and lateral
structure

Positions and
Directions
Medial
• Refers to a structure
being closer to the
midline or median
plane of the body
than another
structure of the body
Lateral
• Refers to a structure
being farther away
from the midline than
another structure of
the body

Distal /
Proximal Cont.
• When you divide the
skeleton into Axial
(Blue) and
Appendicular
(Yellow) you can
better understand the
extremities and their
roots.

Positions and
Directions
Anterior
• Refers to a structure
being more in front
than another
structure in the body
Posterior
• Refers to a structure
being more in back
than another
structure in the body

Positions and
Directions
Distal
(Reference to the extremities only)

• Refers to a structure
being further away
from the root of the
limb than another
structure in the limb
Proximal
(Reference to the extremities only)

• Refers to a structure
being closer to the
root of the limb than
another structure in
that limb

Directional Terms
• Proximal and distal – closer to and
farther from the origin of the body
• Superficial and deep – toward and away
from the body surface

Proximal
Distal
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Positions and
Directions

Positions and
Directions

Superficial
• Refers to a structure
being closer to the
surface of the body
than another
structure
Deep
• Refers to a structure
being closer to the
core of the body than
another structure

Ventral
• Towards the front or
belly
–

You Vent out or your nose and mouth.

Dorsal
• Towards the back
–

Like the Dorsal fin of a dolphin.

Anatomical Planes

Positions and Directions
Prone
• Lying face down
–

Like a Pro Baseball player sliding into Home.

Supine
• Lying face up
–

Lying on your spine and you can have soup poured into your mouth.

Unilateral
• Pertaining to one side of the body

• Fixed lines of reference
along which the body is
often divided or
sectioned to facilitate
viewing of its structures
• Allow one to obtain a
three-dimensional
perspective by studying
the body from different
views

Bilateral
• Pertaining to both sides of the
body

Anatomical Planes
Sagittal plane
– The plane dividing
the body into right
and left portions
– Midsagittal or
median are names
for the plane
dividing the body
into equal right and
left halves

Anatomical Planes
Frontal plane
– The plane dividing
the body into front
and back portions
– Also called the
Coronal plane
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Anatomical Planes

Body Planes

Transverse plane
– The horizontal plane
dividing the body
into upper and lower
portions
– Also called the
Horizontal plane

Body Planes

• Sagittal – divides the body into right and
left parts
• Midsagittal or medial – sagittal plane that
lies on the midline
• Frontal or coronal – divides the body into
anterior and posterior parts
• Transverse or horizontal (cross section)
– divides the body into superior and
inferior parts
• Oblique section – cuts made diagonally

Figure 1.8

cut into sections along a flat
surface called a plane

• Planes
– Sagittal: divides the body or organ vertically
into right and left unequal parts
– Medial/Mid-sagittal: divides the body or organ
vertically into equal right and left parts
– Coronal/Frontal: divides the body or organ
vertically into anterior and posterior parts
– Transverse: divides the body or organ
horizontally or into cranial/caudal parts

Gummy
Bear
Dissecti
on
1. Cadaver Bear

LAB

2. Dissecting Tray
3. Scalpel
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Movements
– Flexion
– Extension
– Hyperextension
– Adduction
– Abduction
– Prontaion
– Supination
– Retraction
– Protraction
– Elevation
– Depression
– Rotation
– Circumduction
– External Rotation
– Internal Rotation
– Inversion
– Eversion
– Dorsiflexion
– Plantarflexion
– Radial Deviation
– Ulnar Deviation
– Opposition

Movements
Flexion
• Bending a joint or
decreasing the angle
between two bones
–

In the Fetal Position we are flexing our joints

Extension
• Straightening a joint or
increasing the angle
between two bones
–

In the Anatomical Position we are extending our joints

Hyperextension
• Excessive extension of
the parts at a joint beyond
anatomical position.

Flexion / Extension / Hyperextension

Movements
Adduction
• Moving a body part
towards the midline of the
body
Abduction
• Moving a body part away
from the midline of the
body

Movements

Movements

Pronation
• Turning the arm or
foot downward
• (palm or sole of the
foot - down)

Retraction
• Moving a part backward

• Prone

Supination
• Turning the arm or
foot upward
• (palm or sole of the
foot - up)
• Supine

Protraction
• Moving a part forward
Elevation
• Raising a part
Depression
• Lowering a part
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Movements
Rotation
• Turning on a single
axis

Movements
Lateral Flexion
• Side-bending left or
right

Circumduction
• Tri-planar, circular
motion at the hip or
shoulder
Internal rotation
• Rotation of the hip
or shoulder toward
the midline
External rotation
• Rotation of the hip
or shoulder away
from the midline

Movements of the Foot

Movements of the Wrist & Thumb

Inversion
• Turning the sole of
the foot inward

Radial Deviation
• Movement of the wrist
towards the radius or
lateral side.

Eversion
• Turning the sole of
the foot outward
Dorsiflexion
• Ankle movement
bringing the foot
towards the shin
Plantarflexion
• Ankle movement
pointing the foot
downward

Additional Range of Motion

Ulnar Deviation
• Movement of the wrist
towards the ulna or
medial side.
Opposition
• Movement of the thumb
across the palm of the
hand.

Directional Terms

Table 1.1
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Directional Terms

Directional Terms

Table 1.1

– Anterior/Ventral: in front
– Posterior/Dorsal: in back
– Medial: toward the midline
– Lateral: toward the side
– Internal: within body
– External: outside the body
– Proximal: closest to the point of origin
– Distal: farther from the point of origin
– Superior: upper or above
– Inferior: lower
– Cranial: towards the head
– Caudal: towards the tailbone

Directional terms

Directional terms

– Flexion: decreasing the angle between two bones
– Extension: increasing the angle between two
bones
– Afferent: carrying toward a center
– Efferent: carrying away or away from a center
– Adduction: moving toward the midline
– Abduction: moving away from the midline
– Eversion: turning a body part outward
– Inversion: turning a body part inward

– Pronation: turning a body part downward
– Supination: turning a body part upward ( as in
shrug shoulders, palms up, “what’s up?”)
– Deep: away from the body surface, more
internal
– Superficial: toward or at the body surface
– Plantar: toward the sole of the foot
– Palmar: toward the palm of the hand

Range of Motion

QUIZ

1.
2.
3.

Hip _Abduction_________________
__________________________
Hip __________________________
_Adduction_________________
_Flexion___________________
Hip __________________________
Knee ________________________
_Extension________________
Ankle ________________________
_Plantarflexion____________
4. Wrist _________________________
_Extension________________
(a) __________________________
_Hyperextension_____________
(b) __________________________
_Flexion____________________
__________________________
5. Hip _Flexion___________________
Knee ________________________
_Flexion__________________
Ankle ________________________
_Dorsiflexion______________
___________________
6. Forearm (a) _Supination__________
Forearm (b) ___________________
_Pronation__________
7. Shoulder ______________________
_Circumduction_________
______________________
8. Shoulder _Elevation_____________
__________________________
9. Jaw _Protraction________________
______________________
10. Shoulder _Rotation______________
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Regional Terms: Anterior View

Regional Terms: Posterior View

• Axial – head,
neck, and
trunk
• Appendicular
– appendages
or limbs
• Specific
regional
terminology
Figure 1.7b
Figure 1.7a
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Anatomical Variability
• Humans vary slightly in both external
and internal anatomy
• Over 90% of all anatomical structures
match textbook descriptions, but:
– Nerves or blood vessels may be
somewhat out of place
– Small muscles may be missing
• Extreme anatomical variations are
seldom seen

Body Cavities
• Dorsal cavity protects the nervous system,
and is divided into two subdivisions
– Cranial cavity is within the skull and
encases the brain
– Vertebral cavity runs within the vertebral
column and encases the spinal cord
• Ventral cavity houses the internal organs
(viscera), and is divided into two subdivisions:
- Thoracic and Abdominopelvic cavities

Body Cavities
• The abdominopelvic cavity is separated
from the superior thoracic cavity by the
dome-shaped diaphragm
• It is composed of two subdivisions
– Abdominal cavity – contains the
stomach, intestines, spleen, liver, and
other organs
– Pelvic cavity – lies within the pelvis and
contains the bladder, reproductive
organs, and rectum

Body Cavities
• Thoracic cavity is subdivided into pleural
cavities, the mediastinum, and the
pericardial cavity
– Pleural cavities – each houses a lung
– Mediastinum – contains the pericardial
cavity, and surrounds the remaining
thoracic organs
– Pericardial cavity – encloses the heart

Ventral Body Cavity Membranes
• Parietal serosa lines internal body walls
• Visceral serosa covers the internal
organs
• Serous fluid separates the serosae
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Naming of serous membranes (serosa) with 2 adjectives:

Serosa

1.)

parietal or
visceral
Parietal serosa forms the
outer wall of the cavity
Visceral serosa covers the
visceral organ

2.)

pericardial,
pleural, or
peritoneal*
Pericardial: heart
Pleural: lungs
Peritoneal: abdominal

*The 2nd adjective can become a noun: pericardium, pleura, peritoneum

Abdominopelvic Regions

Other Body Cavities
• Oral and digestive – mouth and cavities
of the digestive organs
• Nasal –located within and posterior to the
nose
• Orbital – house the eyes
• Middle ear – contain bones (ossicles) that
transmit sound vibrations
• Synovial – joint cavities

•
•
•
•

Umbilical
Epigastric
Hypogastric
Right and left iliac
or inguinal
• Right and left
lumbar
• Right and left
hypochondriac
Figure 1.11a

Abdominopelvic Quadrants

Organs of the Abdominopelvic Regions
•
•
•
•

Right upper (RUQ)
Left upper (LUQ)
Right lower (RLQ)
Left lower (LLQ)

Figure 1.12
Figure 1.11b
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n

9 abdominal regions; 4 quadrants
n Histology

¨Microscopic

The important
regions:

epigastric

umbilical
inguinal,
(or iliac)

flank
(side but
in back)

The 4 quadrants:
RUQ
LUQ
RLQ
LLQ

Ciliated epithelium

(a) 300x
(b) 1700x

examination of the fine
structure of organs, tissues and
cells
¨Tissues are prepared by fixation
(preserved) and then cut into thin
sections
¨Artifacts (distortions; not real)

¨ Gross anatomy
¨ Microscopic anatomy
n Cytology
n Histology
¨ Developmental anatomy: embryology later
¨ Comparative anatomy
n Different animals
¨ Additionally
n Pathology: structural changes caused by disease
n Clinical anatomy
n Medical imaging
¨

(c) 2600x

¨

¨
¨
¨

X-ray imaging
Advanced radiological studies
§ Computed tomography (CT)
§ Dynamic spatial reconstruction (DSR)
§ Digital subtraction angiography (DSA)
PET scans (positron emission tomography)
Sonography (ultrasound imaging)
Magnetic resonance imaging (MRI)

X-ray: electromagnetic rays; denser tissues block more and are
whiter (photographically they’re negatives)
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“CT” – computed tomography; a form of x-ray
Ultrasound – high frequency sound waves, like sonar

“DSA” – digital subtraction angiography

“PET” scan – positron emission
tomography

“MRI” – magnetic resonance imaging

Terminology
n

Study and memorize the Greek and Latin prefixes and suffixes:
http://www.technion.ac.il/~medicine/Students/latin&Greekprefixes.html (or see copied
on next pages)
Many medical terms are built from Greek and Latin prefixes. Knowing the common words enables one to quickly
comprehend and understand many long, complicated terms.

n

Find definitions and memorize terms:
Anterior
Posterior
Superior
Inferior
Medial
Lateral
Proximal
Distal
Superficial
Deep
Cephalic
Vertebral
Thoracic
Appendicular
Brachial
Lumbar
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Latin and Greek Prefixes and Suffixes
(http://www.technion.ac.il/~medicine/Students/latin&Greekprefixes.html

)

Acro- extremity. Acrophobia is a fear of heights.
Adeno- gland. Adenoid is a lymph gland found in the nasopharynx.
Alba- white. Albinsm is the white appearance of skin lacking melanin.
Algia- pain. Neuroalgia is a pain following the course of a nerve.
Angi- vessel. Angioplasty is the repair of a blood vessel.
Arthro- joint. Arthritis is the inflammation of skeletal joints.
Auto- self. Autolysis is the destruction of body cells by bodily enzymes.
Bio- living. Biology is the study of living organisms.
Blast- germ, bud. Osteoblast is the germ of a bone cell.
Blephar- eyelid. A blepharoplasty is eyelid surgery.
Brachi- arm. The brachialis muscle moves the arm.
Broncho- trachea, windpipe. Bronchitis is the inflammation of the respiratory system.
Bucc- cheek. The buccinator muscle is in the cheek.
Capit- head. De-capitate means "Off With the Head!"
Carcin- cancer. A carcinogen is a substance which triggers cancer formation.
Cardia- heart. Cardiologist is a heart specialist.
Cephal- head. Cephalon is another term for the brain. (see capit-)
Cerebro- brain. Cerebrospinal fluid (CSF) is fluid circulating within the brain and spinal cord.
Chole- bile, gall. Cholecestectomy is removal of the gallbladder.
Chondro- cartilage. A chondrocyte is a cartilage cell.
Chroma- color. Chromosomes are so named because they took color easily when dye is added
to a cell.
Cili- eyelash. Supercilia are eyebrows -- the hairs above the eyelashes.
Corpus- body. Corpus albicans is the white body inside an ovary.
Corona Crown. Coronary arteries supply blood to the heart muscle run along the heart,
encircling it like a crown.The coronary ligaments of the liver (which encircle the liver like a
crown), the coronal suture and the corona of the glans penis, all structures which encircle
something (like a crown).
Cost- rib. Costal cartilages attach ribs to the sternum.
Cut- skin. Cutaneous tissue is skin tissue.

Cysti- sac, bladder.
Cyto- cell. Cytology is the study of cells.
Dactyl- digits. Polydactylism is the presence of more fingers than is normal.
Derma- skin. Dermatologists are skin specialists. (see cut-)
Dura- tough, hard. Dura mater is the tough covering around the brain and spinal cord.
Entero- intestine. Enteritis is inflammation of the intestines.
Erythro- red. Erythrocytes are red blood cells.
Galacto- milk.Galactose-Milk Sugur; Galactosemia is the lack of ability to digest one of
milk's sugars.
Gastro- stomach, belly. Gastric juices are produced in the stomach.
Glosso- tongue. Hypoglossal means "below the tongue".
Glyco- sugar. Glycosuria is sugar in the urine.
Hema- blood. Hemaglobin is a large molecule of the red blood cell.
Hepato- liver. The hepatic vein drains blood away from the liver.
Hyster- uterus. Hysterectomy is the removal of the uterus.
Ileo- ileum. Part of the small intestine.
Ilio- ilium. Part of the hip bone.
Lachry- tears. Lacrimal glands secrete tears.
Leuko- white. Leukocytes are white cells of the blood. (see alba-)
Lingua- tongue. Sublingual glands are beneath the tongue. (see glosso-)
Lipo- fat. Liposuction is the removal of fat by suction tube.
Lith- stone. Shock wave lithotripsy is a treatment for breaking up kidney stones.
Lumbo- lower back. Lumbar vertebrae are located in the lower back.
Macul- spot, blotch. The macula lutea is a spot on the retina of an eyeball.
Mamm- breast. Mammogram is a picture of a breast, usually a female breast.
Mast- breast. Aren't we showing our obsession with breasts?
Meningo- membrane. Meninges are the coverings of the brain and spinal cord.
Metro- uterus. Endometrium is the inner lining of the uterus. (see hystero-)
Morpho- shape. Endomorphs are people whose physical shape extends to the limits of
human dimension.
Myelo- spinal cord. Poliomyelitis is inflammation of the grey matter of the spinal cord.

Myo- muscle. Myo-cardiac infarction is a problem with the heart muscle.
Necro- death. Necrosis is death of cell tissue.
Nephro- kidney. Nephrons are the functional units of a kidney.
Neuro- nerve. Neurons are individual nerve cells.
Oculo- eye. An oculist supplies eyeglasses.
Odont- tooth. Othodontics refers to repair of teeth.
Onco- tumour. Oncology is not doctors wearing pagers; it is the study of cancerous tumours.
Ophthalm- eye. Ophthalmology is the study of eye and its diseases.
Oro- mouth. The oral cavity is the other name for the mouth.
Orchido- testicle. Orchidectomy is removal of a testicle.
Osse-, Osteo- bone. Osteoporosis is porosity of bone.
Oto- ear. Otosclerosis is the formation of bone in the ear.Otomycosis-fungal infection in ear
Patho- disease. Pathogens are agents which cause disease.
Peps- digestion. Pepsin is an enzyme found in the digestive system.
Phago- eat. Phagocytes are cells (cyto-) which eat foreign material.
Philo- love, to have an affinity for. Hydrophilic molecules are attracted to water (hydro-)
Phleb- vein. Phlebitis is inflammation of the veins.
Phren- diaphragm. Phrenic refers to a diaphragm.
Pneumo- lung. Pneumonia is a disease of the lungs.
Pulmo- lung. Are lungs related to breasts?
Pyo- pus. Pyruria is pus in the urine.
Ren- kidney. Renal artery supplies blood to the kidney.
Rhin- nose. Rhinoplasty is a nose job
Scler- hard. Atherosclerosis is hardening of the arteries. (see dura-)
Stasis- stand still. Homeostasis is the process of maintaining constant conditions within the body.
Thromb- clot, lump. Thrombosis refers to a clot in the heart or blood vessel.
Trich- hair. Trichosis is a disease of the hair.
Vas- vessel, duct. Vas deferens is the vessel which carries sperm from the epididymus.
Viscer- organ. Visceral refers to organs.
Zoo- animal. Zoology refers to the study of animals.
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