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R.BISHAY

COURSE OBJECTIVES:
 
1.To introduce the student to the basic physical and chemical processes 
as they apply to cellular structure and function manifested in organ 
systems and the entire human body.
 
2.To provide the student with a thorough understanding of the structure 
of each system of the human body.

3.To enable the student to locate the structures of the human body via a 
combination of visual, palpatory, and auscultatory skills.

4.To enable the student to understand the anatomical and physiological 
basis of modern health care by introducing abnormal or pathological 
conditions for consideration.

Copyright © 2020, R.Bishay. All rights 
reserved. 2



R.BISHAY

Wiley E-Text   
Principles of Human Anatomy, 13th Edition
ISBN : 978-1-118-83380-3
984 pages October 2013, ©2014

Loose-leaf   
Principles of Human Anatomy, 13th Edition Binder Ready Version
ISBN : 978-1-118-34441-5
984 pages October 2013, ©2014

Hardcover   
Principles of Human Anatomy, 13th Edition
ISBN : 978-1-118-34499-6
984 pages October 2013, ©2014

You may also want to get a “colouring” altas or cue cards.
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OTHER HELPFUL TEXTS:

Netter, F. (2010). Atlas of human anatomy (5th ed.). Ciba-Geigy 
Corporation. 

Sherwood, L. (2008). Human physiology (7th ed.). Brooks Cole.

Chaitow, L. (1997). Palpations skills: Assessment and diagnosis 
through touch. Churchill
Livingstone.

Callison, Matt (2007) The Motor Point Index: An Acupuncturist's 
Guide to Locating and Treating Motor Points, AcuSport Seminar 
Series LLC. San Diego, CA.
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R.BISHAY1.1 Anatomy Defined
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R.BISHAYAnatomy is the study of the body 
structures

 and the relationships among these 
structures.

What is Physiology?

Physiology is the study of functions of body 
structures.

1.1 Anatomy Defined
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STRUCTURE                     FUNCTION

YIN                                     YANG 
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R.BISHAYWhere do we start?
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R.BISHAYEVERYTHING IS CONNECTED!!!!!!   

There are several ways to approach the study of 
ANATOMY and PHYSIOLOGY.
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R.BISHAY• Regional Anatomy (Topographical)

• Systemic Anatomy 

• Clinical Anatomy (Applied Anatomy)

• Surface Anatomy

• Radiographic, Sectional, & Endoscopic Anatomy
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R.BISHAY
The anatomy of the human body can be studied at various levels of 
structural organization, ranging from

 
microscopic (visible only with the aid of a microscope) 

to 

macroscopic (visible without the use of a microscope). 

These levels and the different methods used to study them provide the 
basis for the branches of anatomy, several of which are described in 
Table 1.1.
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(A) Inspection of oral 
(mouth) cavity

(B) Palpation of lymph nodes in neck (C) Auscultation of lungs (D) Percussion of 
lungs

NON-INVASIVE DIAGNOSTIC TECHNIQUES

assess certain aspects of body structure and function
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R.BISHAY
1.2 Levels of Body 

Organization

The human body consists of several 
interrelated levels of structural 
organization ranging from the least 
complex chemical level to the most 
complex organismal level.
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6 Levels of Structural Organization

LITERATURE BODY

Letters/symbols Chemicals

Words Cells

Sentences Tissues

Paragraphs Organs

Chapters Organ Systems

Book Organism
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Stomach

SYSTEM LEVEL

Salivary glands
Mouth

Pharynx (throat)

Esophagus

Stomach

Pancreas
(behind stomach)

CHEMICAL LEVEL

Atoms (C, H, O, N, P)

Molecule (DNA)

CELLULAR LEVEL

Smooth muscle cell

TISSUE LEVEL

Smooth muscle tissue

ORGAN LEVEL

Epithelial and 
connective 
tissues

Smooth muscle 
tissue layers

Epithelial tissue

Small intestine

Liver

Gallbladder

Large intestine

ORGANISMAL LEVEL

1

2

4

2

5

6 Digestive system
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At the chemical level, 

atoms are organized into molecules.
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At the cellular level,

molecules are organized into cells. 

Cells are the basic structural and 
functional living units of an 
organism 

Cells are the smallest living units 
in the human body

Cells are made up of 3 main components: 
• cell membrane
• cytoplasm
• organelles/nucleus.
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At the tissue level, 

cells are organized into 
tissues.

Tissues are groups of similar cells (and the materials 
surrounding them) that usually have similar embryological 
origins and perform specialized functions.

There are four major families of tissues:
i. Epithelial tissue
ii. Connective tissue
iii. Muscular tissue
iv. Nervous tissue
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At the organ level, 

two or more different types of tissues are organized into 
organs.

Organs are structures that have specific functions and 
usually have recognizable shapes.
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At the system level (or organ-system level),

related organs are organized into systems.

Systems are functionally related groups of organs that 
cooperate to perform a common general function. 

There are eleven systems in the body. 
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11 SYSTEMS OF THE HUMAN BODY

The Integumentary System
The Skeletal System
The Muscular System
The Nervous System
The Endocrine System
The Cardiovascular System
The Lymphatic and Immune Systems
The Respiratory System
The Digestive System
The Urinary System
The Reproductive Systems
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AND FINALLY…

At the organismal level,

all the systems are structurally 
integrated and function 
cooperatively to constitute the 
total organism.
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All living organisms have certain 

characteristics that set them apart from 
non-living things.

1.3 Life Processes

Copyright © 2020, R.Bishay. All rights 
reserved. 41



R.BISHAY
Metabolism: Sum of all the chemical processes that occur in the body.

Responsiveness: The body’s ability to detect and respond to changes in its 
internal (inside the body) or external (outside the body) environment.

Movement: Includes motion of the whole body, individual organs, single 
cells, and even structures inside cells.

Growth: Increase in body size due to an increase in (1) size of existing 
cells, (2) number of cells, or (3) amount of material surrounding cells.

Differentiation: When unspecialized cells become specialized. Such 
precursor cells, which can divide and give rise to cells that undergo 
differentiation, are called stem cells.

Reproduction: Is (1) the formation of new cells for growth, repair, or 
replacement or (2) the production of a new individual.

Life Processes
1.4 Basic Anatomical Terminology
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R.BISHAY• Water - required for metabolism, transport, regulation
• Food - substances that provide nutrients
• Oxygen - used in the release of energy 
• Heat - form of energy which helps control metabolic reactions
• Pressure - application of force on an object

Requirements of Life
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Cellular Metabolic 

Processes
• Respiration

• Digestion
• Absorption
• Circulation

• Assimilation
• Excretion

Although not all of these processes occur in cells throughout 
the body all of the time, when any one of them ceases to occur 
properly, cell death may occur. When cell death is extensive 
and leads to organ failure, the result is death of the organism.

Copyright © 2020, R.Bishay. All rights 
reserved. 44



R.BISHAY
1.4 Basic Anatomical Terminology

Why do we need to know this?
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1.4 Basic Anatomical 

Terminology

•Anatomical Position
•Regional Names
•Planes and Sections
•Directional Terms
•Body Cavities
•Abdominopelvic Regions and 
Quadrants
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Freeze! It’s Anatomical Position Time
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STANDING POSTURE
•The body is erect 
•Feet flat on the floor
•Upper limbs are at the 
sides with the palms facing 
forward.

LYING POSTURE
•Lying face down = prone 
position
•Lying face up = supine 
position.
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*** ALWAYS GET YOUR BEARINGS FIRST 
***
when viewing an picture or diagram of the human 
body.
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Regional Names

The human body is divided 
into five major regions that 
can be identified 
externally. 

•Head (cephalic)
•Neck (cervical)
•Trunk
•Upper Limb (extremity)
•Lower Limb (extremity)
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Frontal (forehead)

Temporal (temple)

Orbital or ocular (eye)

Otic (ear)

Buccal (cheek)

Nasal (nose)

Oral (mouth)

Mental (chin)

Sternal (breastbone)

Mammary (breast)

Umbilical (navel)

Coxal (hip)

Inguinal (groin)

Pollex (thumb)
Manual
(hand)

Pubic
(pubis)

Cranial 
(skull)

Facial 
(face)

CEPHALIC
(HEAD)

CERVICAL
(NECK)

Axillary (armpit)

Brachial (arm)

Antecubital (Front of elbow)

Antebrachial (forearm)

Carpal (wrist)

Palmar or volar (palm)

Digital or 
phalangeal 
(fingers) Femoral 

(thigh)
Patellar
(anterior surface of knee)

Crural (leg)

Tarsal (ankle)

Digital or 
phalangeal 
(toes)

Pedal
(foot)

(a) Anterior view

Thoracic
(chest)

Pelvic
(pelvis)

Abdominal
(abdomen)

Dorsum
(top of foot)

Hallux
(great toe)

T
R

U
N

K

LOWER
LIMB

Copyright © 2020, R.Bishay. All rights reserved.

51



R.BISHAY

Occipital
(base of skull)

Acromial
(shoulder)

Scapular
(shoulder blade)

Vertebral
(spinal column)

Olecranal or cubital
(back of elbow)

Sacral
(between hips)

Coccygeal
(tailbone)

Gluteal
(buttock)

Perineal (region between 
anus and external genitals)

Popliteal
(hollow behind knee)

Crural
(calf)

Plantar
(sole)

Dorsal
(back)

Lumbar (loin)

CEPHALIC
(HEAD)

CERVICAL (NECK)

UPPER
LIMB

Dorsum
(back of hand)

LOWER
LIMB

Calcaneal
(heel)

(b) Posterior view

T
R

U
N

K
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Directional Terms

Used to improve communication 
when discussing the basic parts of the 
body and their relative positions to 
one another.  

Typically grouped into pairs that 
have opposite meanings.
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Esophagus (food tube)

Trachea (windpipe)

Rib

Left lung

Heart

Diaphragm

Stomach

Transverse colon

Small intestine

Descending colon

Urinary bladder

Right lung

Sternum 
(breastbone)

Humerus

Radius

Ulna

LiverLiver

Gallbladder

Ascending 
colon

Carpals

Metacarpals

Phalanges

ANTERIOR view of trunk and right upper limb

SUPERIOR

INFERIOR

PROXIMAL

DISTAL

MEDIAL

Midline

LATERALLATERAL

Copyright © 2020, R.Bishay. All rights reserved.
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Planes and Sections

Planes are imaginary flat surfaces 
that pass through the body in order 
to provide an informative view of 
a specific region of the body.

Sections are flat surfaces of the 
body that may be studied after the 
body has been cut along a specific 
plane. 
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Frontal
plane

Parasagittal
plane

Anterior view

Transverse
plane

Midsagittal plane
(through midline)

Oblique
plane

Planes through
the 

human body.

Copyright © 2020, R.Bishay. All rights reserved.
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Copyright © 2020, R.Bishay. All rights reserved.

Sagittal plane (sagitta = arrow): 
Vertical plane that divides the body or organ into right and left 

sides. 

Midsagittal plane, or Median plane: 
Sagittal plane that passes through the midline of the body and 

divides it into equal right and left sides. 

Parasagittal plane (para = beside):  
Sagittal plane that divides the body into unequal right and left 

sides.

Frontal, or Coronal plane (corona = crown): 
Divides the body or an organ into front and back portions. 

Transverse plane or cross-sectional plane or horizontal plane:  
Divides the body or an organ into upper and lower portions. 

Sagittal, frontal, and transverse planes are all at right angles to one 
another. 

Oblique plane: 
Passes through the body/organ at an oblique angle (angle other than 90 
degrees)

Planes through the human body.
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R.BISHAYView

Posterior Anterior

Transverse 
plane

View

View

Frontal plane

Midsagittal plane

(a) Midsagittal section

(b) Frontal section

(c) Transverse section

Planes and sections through different parts of the brain. 
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Body Cavities

Enclosed spaces within the body that 
help protect, separate, and support 
internal organs that are located 
inside them.

Bones, muscles, and ligaments 
separate the various body cavities 
from one another. 
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CRANIAL
CAVITY

VERTEBRAL
CANAL

THORACIC
CAVITY

Diaphragm

ABDOMINOPELVIC
CAVITY:

PELVIC
CAVITY

(b) Anterior view

ABDOMINAL
CAVITY

(a) Right lateral view

Copyright © 2020, R.Bishay. All rights reserved.
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CAVITY COMMENTS
Cranial cavity

Vertebral canal

Thoracic cavity*

Pleural cavity

Pericardial 
cavity

Mediastinum

Abdominopelvic
cavity

Abdominal 
cavity

Pelvic cavity

Formed by cranial bones and contains brain.

Formed by vertebral column and contains spinal cord and 
the beginnings of spinal nerves.

Chest cavity; contains pleural and pericardial sacs and 
the mediastinum.

A potential space between the layers of the pleura that 
surrounds a lung.

A potential space between the layers of the pericardium 
that surrounds the heart.

Central portion of thoracic cavity between the lungs; 
extends from sternum to vertebral column and from first 
rib to diaphragm; contains heart, thymus, esophagus, 
trachea, and several large blood vessels.

Subdivided into abdominal and pelvic cavities.

Contains stomach, spleen, liver, gallbladder, small 
intestine, and most of large intestine.

Contains urinary bladder, portions of large intestine, 
and internal organs of reproduction.

* See Figure 1.7 for details of the thoracic cavity.

Copyright © 2020, R.Bishay. All rights reserved.

63



R.BISHAY

(e) The concept of a serous sac

Parietal layer (outer wall 
of balloon)

Serous cavity 
(containing small 
amount of lubricating 
fluid)

Visceral layer (inner wall 
of balloon)

Organ

Copyright © 2020, R.Bishay. All rights reserved.
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Heart in
THORACIC CAVITY

Diaphragm

Liver and intestines in 
ABDOMINAL 
CAVITY

Urinary bladder in 
PELVIC CAVITY

Brain in CRANIAL
CAVITY

Spinal cord in
VERTEBRAL CANAL

Vertebral
column

(c) Sagittal section

Copyright © 2020, R.Bishay. All rights reserved.
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R.BISHAYTHORACIC CAVITY

(d) Anterior view

ABDOMINOPELVIC
CAVITY

Lung

Heart

Diaphragm

Liver

Intestines

Copyright © 2020, R.Bishay. All rights reserved.
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R.BISHAYMediastinum

Pericardial cavity

Parietal pericardium

Visceral pericardium

Left pleural cavity

Right pleural cavity

Parietal pleura

Visceral pleura

Diaphragm

(a) Anterior view of thoracic cavity

PLEURA PERICARDIUM

Copyright © 2020, R.Bishay. All rights reserved.

67



R.BISHAY Sternum
(breastbone)

(b) Inferior view of transverse section of thoracic cavity
POSTERIOR

ANTERIOR

Thymus

Left lung

Esophagus (food tube)

Vertebral column 
(backbone)

Left pleural
cavity

Muscle

Heart

Pericardial cavity

Aorta

Right pleural
cavity

Rib

Right lung

Transverse plane

View
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Sternum

(c) Inferior view of transverse section of thoracic cavity

POSTERIOR

ANTERIOR

Parietal 
pericardium

Pericardial
cavity

Visceral 
pericardium

Heart

Esophagus

Aorta

Vertebral column 
(backbone)
Spinal cord

Parietal pleura

Right pleural
cavity

Visceral pleura

Skin

Right lung

Rib

View

MEDIALLATERAL

PERICARDIUMPLEURA
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(d) Layers of the pericardium and pleura

Parietal 
pericardium

Pericardial 
cavity
Visceral 
pericardium

Visceral pleura 
(covering lung)

Parietal pleura 
(covering fibrous 
pericardium)

Parietal pleura (lining 
rib cage)

Pleural cavity

Parietal pleura 
(covering diaphragm)

Right
lung

Heart

Diaphragm

PERICARDIUM

PLEURA

Copyright © 2020, R.Bishay. All rights reserved.
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Abdominopelvic 

Regions and Quadrants

For precise locations of internal 
organs, the abdominopelvic cavity 
is divided into nine 
abdominopelvic regions.

For clinical purposes, 
abdominopelvic cavity is divided 
into four quadrants.
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LEFT 
HYPOCHONDRIAC 
REGION

Subcostal line

LEFT LUMBAR 
REGION

Transtubercular line

LEFT INGUINAL 
REGION

RIGHT
HYPOCHONDRIAC
REGION

RIGHT
LUMBAR
REGION

RIGHT INGUINAL
REGION

Clavicles

Midclavicular lines

Right Left

EPIGASTRIC
REGION

UMBILICAL
REGION

PUBIC
REGION

Anterior view showing 9 abdominopelvic regions

TIC TAC TOE
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LEFT 
HYPOCHONDRIAC 
REGION

LEFT LUMBAR 
REGION

LEFT INGUINAL 
REGION

RIGHT
HYPOCHONDRIAC
REGION

RIGHT
LUMBAR
REGION

RIGHT INGUINAL
REGION

Clavicles

Midclavicular lines

Right Left

EPIGASTRIC
REGION
EPIGASTRIC
REGION

UMBILICAL
REGION
UMBILICAL
REGION

PUBIC
REGION
PUBIC
REGION

(a) Anterior view showing 9 abdominopelvic regions
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Spleen

Left lobe of liver

Stomach

Transverse colon of 
large intestine

Descending colon of 
large intestine

Urinary bladder

Right lobe of liver

Gallbladder

Ascending colon
of large intestine

Small intestine

Cecum

Appendix

(c) Anterior superficial view of organs in 9 abdominopelvic regions
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Median
line

LEFT UPPER 
QUADRANT (LUQ)

Transumbilical line

LEFT LOWER 
QUADRANT (LLQ)

RIGHT UPPER 
QUADRANT (RUQ)

RIGHT LOWER 
QUADRANT (RLQ)

FOUR ABDOMINOPELVIC QUADRANTS

Anterior view
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1.5 The Human Body

 and Disease

1.A disorder is any abnormality of 
structure and/or function.

2.A disease is a more specific term for 
an illness characterized by a 
recognizable set of 

symptoms = subjective changes in 
body function 

      and 
signs = objective changes that can 

be observed and measured.
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1.5 The Human Body

 and Disease

3.Epidemiology is the study of how diseases are transmitted among 
individuals in a community.

4.Diagnosis is the science and skill of distinguishing one disorder or 
disease from another.
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1.6 Medical Imaging

Techniques and processes used to create 
images of the human body. 

Allow visualization of structures inside our 
bodies 

Increase the precision of diagnosis of a 
wide range of anatomical and 
physiological disorders. 
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R.BISHAYLeft clavicle

Radiograph of thorax in anterior view

Left rib

Left lung

Heart

Diaphragm

Vertebral column

Copyright © 2020, R.Bishay. All rights reserved.
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Mammogram of female breast 
showing cancerous tumor (white 
mass with uneven border)

Bone densitometry scan of lumbar 
spine in anterior view

Copyright © 2020, R.Bishay. All rights reserved.
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Angiogram of adult human heart showing a 
blockage in coronary artery (arrow)
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Intravenous urogram showing kidney stone (arrow) in right 
kidney
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Barium contrast x-ray showing cancer 
of the ascending colon (arrow)
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Computed tomography scan of thorax in inferior view

Heart

Aorta

Vertebra

Left rib

POSTERIOR

ANTERIOR
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CCTA scan of coronary arteries

Normal left
coronary
artery

Blocked right
coronary
artery
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Magnetic resonance image of brain in sagittal 
section
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Sonogram of fetus (Courtesy of Andrew 
Joseph Tortora and Damaris Soler)

Forehead

Eye

Hand
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Positron emission tomography scan of transverse 
section of brain (circled area at upper left indicates 
where a stroke has occurred)

ANTERIOR

POSTERIOR

Copyright © 2020, R.Bishay. All rights reserved.
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Single-photon-emission computerized 
tomography (SPECT) scan of transverse 
section of brain (green area at lower left 
indicates a migraine attack)
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Radionuclide (nuclear) scan of normal 
human heart
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Interior view of colon as shown by 
colonoscopy
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Measuring the Human Body

Measurements (such as 
dimensions, weight, volume, etc.) 
of parts of the body are expressed 
by scientists in metric units.
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MEASUREMENTS
U.S. Customary System

RELATION TO SI (METRIC) 
PARAMETER UNIT OTHER U.S. UNITS EQUIVALENT

Length inch 1/12 foot 2.54 centimeters 
foot 12 inches 0.305 meter
yard 36 inches 0.914 meters 
mile 5,280 feet 1.609 kilometers 

Mass grain 1/1000 pound 64.799 milligrams 
dram 1/16 ounce 1.772 grams 
ounce 16 dram 28.350 grams 
pound 16 ounces 453.6 grams 
ton 2,000 pounds 907.18 kilograms 

Volume (Liquid) ounce 1/16 pint 29.574 milliliters 
pint 16 ounces 0.473 liter 
quart 2 pints 0.946 liter 
gallon 4 quarts 3.785 liters 

Volume (Dry) pint 1/2 quart 0.551 liter  
quart 2 pints 1.101 liters 
peck 8 quarts 8.810 liters  
bushel 4 pecks 35.239 liters

Tortora, Gerard J., Mark Nielsen. Principles of Human Anatomy, 13th Edition. Wiley, 2013-10-07. VitalBook file.
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International System (SI)

BASE UNITS 
UNIT  QUANTITY SYMBOL
meter length m
kilogram mass kg
second time s
liter volume L
Mole amount of matter mol

PREFIXES 
PREFIX MULTIPLIER SYMBOL
tera- 1012  =1,000,000,000,000 T
giga- 109     =1,000,000,000 G
mega- 106    =1,000,000 M 
kilo- 103    =1,000 k 
hecto- 102    =100 h 
deca- 101    =10 da 
deci- 10-1   = 0.1 d
centi- 10-2  = 0.01 c 
milli- 10-3  = 0.001 m 
micro- 10-6   = 0.000,001 µ
nano- 10-9   = 0.000,000,001 n 
pico- 10-12 = 0.000,000,000,001 p

Tortora, Gerard J., Mark Nielsen. Principles of Human Anatomy, 13th Edition. Wiley, 2013-10-07. 
VitalBook file. 102
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