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DURSE OBJECTIVES:

dent to the basic physical and cfiemical processes
structure and function wMested in organ
1an body.

the student wi
of the human body

OLQU evstanding of the structure

e student to ¢ structures of the human body via a
oJi V@p , and auscultatory skills.
o
To enable the studdt to understand the anatomical and physiological

basis of modern health care by introducing abnormal or pathological
conditions for consideration.
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TR

1.1 Anatomy Defined

VHAT IS ANATOMY?

Anatorﬁ' 3 HOK
' tructurei&b»
&

and the

1ysi0l8gy is the study of functions of body
- structures.
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nan body can be studied at various levels of
1, ranging from

only with the ajd oWr cope)

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

16



Selected Branches of Anatomy

BRANCH STUDY OF
Embryology (em’-bré-OL-6-j¢; In humans, the first eight weeks of development after fertilization of the egg
embry-=embryo; -logy=study of)
Developmental biology The complete developmental history of an individual from fertilization to death
Cell biology Cellular structure and function
Histology Microscopic structure of tissues
(his’-TOL-0-jé-; hist-=tissue)
Sectional anatomy Internal structure and relationships of the body through the use of sections
Gross anatomy Structures that can be examined without using a microscope
Systemic anatomy Structure of specific systems of the body such as the nervous or respiratory systems
Regional anatomy Specific regions of the body such as the head or chest
Surface anatomy Surface markings of the body to understand the relationships of deep or internal anatomy
through visualization and palpation (gentle touch)
Imaging anatomy Body structures that can be visualized with x-rays, CT scans, MRI, and so on
Pathological anatomy Structural changes (from gross to microscopic) associated with disease

(path’-0-LOJ-i-kal; path-=disease)
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6 Levels of Structural Organization

LITERATURE

Letters/symbols Chemicals

Words Cells

Sentences Tissues

Paragraphs Organs

Chapters Organ Systems

Book Organism
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e CELLULAR LEVEL

Q CHEMICAL LEVEL

Smooth muscle cell

Atoms (C, H, O, N, P) :
Smooth muscle tissue

Molecule (DNA)

Epithelial and
connective
@ ORGAN LEVEL tissues

e SYSTEM LEVEL -

Smooth muscle

Esophagus tissue layers

Epithelial tissue
Stomach

Liver Stomach

Gallbladder Pancreas
£ (behind stomach)
3 Large intestine
z Small intestine
E
@ ORGANISMAL LEVEL D~
Copyright © 2014 John Wiley & Sons, Inc. All rights reserved. 2 1
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At tl%el'n.i level,

atoms are organized into molecules.

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

22



Hydrogen

1.008

3
.
Li
Lithium
6.941

11
Na

Sodium
22990

19

K

Potassium
39.098

37
Rb

Rubidium
85.468

55
Cs

Cesium
132.905

87
Fr
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223.020

A
2A

4
Be
Beryllium
9.012
12

Magnesium

20
Ca

Calcium
40.078

38
Sr

Strontium
87.62

56
Ba

Barium
137.328

88
Ra

Radium
226.025

Series

57
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Number
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Name
Atomic Mass
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ne VIB 3
24305 3B 6B 7B

2 3

21 22 23 24 25 26 27 8 29 0
. .
Sc Ti V Cr Mn Fe Co | Ni Cu Zn
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44.956 47.867 50.942 51.996 54.938 55.845 58.933 58693 63.546 65.38

39 40 41 42 43 44 45 46 47
Yttrium Zirconium Niobium Molybdenum | Technetium | Ruthenium Rhodium Palladium Silvg Cadmium
88.906 91.224 92.906 95.95 98.907 101.07 102.906 106.42 107.868 112.411

72 73 74 5 76 78 79 80
Hf Ta W Re Os |Ir Pt Au Hg

Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury
178.49 180.948 183.84 186.207 190.23 192.217 195.085 196.967 200.592

104 105 106 107 108 109 110 111 112

Rf Db Sgum Bh Hs Mt Ds Rg Cn
6]

Rutherfordium  Dubnium Seabor, Bohrium Hassium Meitnerium  Darmstadtium Roentgenium | Copernicium
[261] [262] [26¢ [264] [269] [268] [269] [272] [277]

7 77

58 59

60 61 62
Pr Nd Pm Sm

Lanthanum Cerium

Carbon
12.011

13 14
Al | Si

Aluminum Silicon
26.982

Gallium Germanium

69.723 72.631
49
In

Indium
114.818

Thallium
204.383

Uut

Ununtrium
unknown

raseodymium Neodymium | Promethium | Samarium | Europium Terbium | Dysprosium | Holmium

138.905 140.116 | 140.908 144.242 144,913 150.36 151.964 157.25 158.925 162.500 164.930

92 93
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Ac Th Pa U  Np Pu

Actinium Thorium | Protactinium |  Uranium Neptunium | Plutonium | Americium Berkelium | Californium | Einsteinium
227.028 232.038 231.036 238.029 237.048 244.064 243.061 247.070 247.070 251.080 [254]

Alkali Alkaline
Metal Earth
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Lanthanide

Antimony
121.760

Fluorine
18.998

17
Cl

Chlorine
35453

35
Br

Bromine Krypton
79.904 84.798

53

lodine Xenon
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5
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208.980 [208.982] 209.987
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173.055 174,967
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ular level,

rganized into cells.

lls are the basic structural and
tional living units of an
1sm

are the smallest livi
in the human body

o,
Cells are made up aln components:
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are structures t
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—

ystem level (or organ-system level),

s are organized into syst

S are onally related(gr organs that
erate to perform a co ral function.

are eleven i-the body.
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'THE HUMAN BODY

The Reproductive Systems
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TABLE 1.2

The Eleven Systems of the Human Body

Skin and
associated
glands

— Fingernails

Fé,é.-— Toenails

INTEGUMENTARY SYSTEM (CHAPTER 5)

Components: Skin, and structures associated
with it, such as hair, fingernails and toenails,
sweat glands, and oil glands and the subcuta-
neous layer.

Functions: Protects the body; helps regulate
body temperature; eliminates some wastes;
helps make vitamin D; and detects sensations
such as touch, pain, warmth, and cold; stores
fat and provides insultation.




TABLE 1.2

The Eleven Systems of the Human Body

SKELETAL SYSTEM (CHAPTERS 6-9)

Components: Bones and joints of the
body and their associated cartilages.

Functions: Supports and protects

the body; provides a surface area
for muscle attachments; aids body
movements; houses cells that pro-
duce blood cells; stores minerals and
lipids (fats).




TABLE 1.2

The Eleven Systems of the Human Body

MUSCULAR SYSTEM (CHAPTERS 10, 11)

Components: Specifically refers to skeletal
muscle tissue, which is muscle usually
attached to bones (other muscle tissues
include smooth and cardiac).

S Functions: Participates in bringing about
keleltal body movements, such as walking, main-
MUSC®  +tains posture, and produces heat.

Tendon




TABLE 1.2

The Eleven Systems of the Human Body

CARDIOVASCULAR SYSTEM
(CHAPTERS 12-14)

Components: Blood, heart, and blood vessels.

Blood  Functions: Heart pumps blood through blood
vessels: yegsels; blood carries oxygen and nutrients to
Vein  cells and carbon dioxide and wastes away from
cells and helps regulate acid-base balance,
temperature, and water content of body fluids;
blood components help defend against disease
and repair damaged blood vessels.




TABLE 1.2
The Eleven Systems of the Human Body

LYMPHATIC SYSTEM AND IMMUNITY
(CHAPTER 15)
Pharyngeal

toneil Components: Lymphatic fluid, lymphatic vessels,

X =T spleen, thymus, lymph nodes, and tonsils; cells that
Pala.t ne \ w3 carry out immune responses (B cells, T cells, and
tonsil | i e — Thymus  others).

Lingual - A A A Functions: Returns proteins and fluid to blood;
tonsil I i e . — Thoracic carries lipids from gastrointestinal tract to blood;
' : ' duct contains sites of maturation and proliferation of
Spleen B cells and T cells that protect against disease-
causing microbes.

Red bone
marrow

Lymphatic
vessel




TABLE 1.2

The Eleven Systems of the Human Body

NERVOUS SYSTEM
(CHAPTERS 16-21)

Components: Brain, spinal cord, nerves, and
special sense organs, such as the eyes and ears.

Functions: Generates action potentials (nerve
impulses) to regulate body activities; detects
changes in the body’s internal and external
environments, interprets the changes, and
responds by causing muscular contractions or
glandular secretions.




TABLE 1.2

The Eleven Systems of the Human Body

Hypothalamus ENDOCRINE SYSTEM (CHAPTER 22)

" ﬁ‘ I._,_ A \ y A ' Components: Hormone-producing glands
Pineal gland " 77"\ e (pineal gland, hypothalamus, pituitary gland,
Pituitary gland —— py - Thyroid thymus, thyroid gland, parathyroid glands,

. _ ; 3 gland adrenal glands, pancreas, ovaries, and testes)
Thyroid — & § y | L and hormone-producing cells in several

gland A .
Parathyroid ;

glands Posterior view

other organs.
L .~ Adrenal

gland Functions: Regulates body activities by

releasing hormones, which are chemical
messengers transported in blood from an
endocrine gland or tissue to a target organ.

(female)




TABLE 1.2

The Eleven Systems of the Human Body

Pharynx Nasal cavity

Oral cavity
Larynx

Trachea

Broncw

Lung 1 IE

\ I A Components: Lungs and air passagew ays
/ such as the pharynx (throat), la

box), trachea (windpipe), and bronchial
tubes within the lungs.

Larynx

RESPIRATORY SYSTEM (CHAPTER 23)

Functions: Transfers oxygen from inhaled
air to blood and carbon dioxide from
blood to exhaled air; helps regulate acid-
base balance of body fluids; air flowing
out of lungs through vocal cords produces
sounds.




TABLE 1.2

The Eleven Systems of the Human Body

DIGESTIVE SYSTEM (CHAPTER 24)

w7 Components: Organs of gastrointestinal
Salivary .' Mouth tract—a long tube that includes the
gland e Pharynx mouth, pharynx (throat), esophagus,
Esophagus Iy stomach, small and large intestines, and
o includes accessory organs
t in digestive processes, such
Stomach as the salivary glands, liver, gallbladder,
and pancreas.

Liver - O Pancreas
(behind  Functions: Achieves physical and
Gallbladder = \ Stomach)

chemical breakdown of food; absorbs
el nutrients; eliminates solid wastes.
intestine

Large

; : Rectum
intestine

X Anus




TABLE 1.2

The Eleven Systems of the Human Body

URINARY SYSTEM (CHAPTER 25)

Components: Kidneys, ureters, urinary
bladder, and urethra.

Functions: Produces, stores, and elimi-
nates urine; eliminates wastes and regu-
lates volume and chemical composition
of blood; helps maintain the acid-base
balance of body fluids; maintains body’s
mineral balance; helps regulate produc-
tion of red blood cells.

Kidney
Ureter

Urinary
bladder

Urethra




The Eleven Systems of the Human Body

Ductus
deferens

Seminal
vesicle

Vagina

Uterine

Ductus iy f tube
(vas) -
deferens

Seminal
vesicle

Prostate

Epididymis

Testis < °{

REPRODUCTIVE SYSTEMS (CHAPTER 26)

Components: Gonads (testes in males and ovaries in females) and associated organs (such as the uterine or fallopian
tubes, uterus, and vagina in females and epididymides, seminal vesicles, prostate, ductus deferenses, and penis in males).

Functions: Gonads produce gametes (sperm or oocytes) that unite to form a new organism; gonads also release hor-
mones that regulate reproduction and other body processes; associated organs transport and store gametes; mammary
glands produce milk.
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Ing organisms have certai
Ics that set them gpart
1ving things.

o

. i o
‘aurelGreens
S ]
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1.4 Basic Anatomical Terminology

all the chemical processes that occur 1n the body.

y’s ability to detect and re
external (outside the

to changes 1n its
rronment,

'@ mOuntof material surrounding cells.

yn: When unspe§ialiZed cells become specialized. Such
' digide and give rise to cells that undergo
are ca m cells.

roduction: Is (1) the formation of new cells for growth, repair, or
replacement or (2) the production of a new individual.
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' guirements of Lif;
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lar Metabolic

Processes
* Respiration

* Digestion

Absorptio b
u

Ag $10

ratron

‘ these ocesses occur 1n cells throughout
f : When any one of them ceases to occur
operly, ce - death may occur. When cell death 1s extensive

“and leads to organ failure, the result is death of the organism.
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1atomical Term%)gy

Vhy do we ne€c¢ dow this?
.E
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and Sections
Difectional Terms
Body Cavities
Abdominopelvic Regions and
Quadrants
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' Anatomical

Positi .' STANDING POSTURE
fsinon - i The bodwis erect
Feet n the floor

er i are at the
sid pth the palms facing
orward.

LYING POSTURE
Lying face down = prone
position
Lying face up = supine
position.
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IEGS FIRST

1agram of the human
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The human body 1s divided
into five major regions that
can be identified
externally.

Head (cephalic)

Neck (cervical)

Trunk

Upper Limb (extremity)
Lower Limb (extremity)

opyright © 2020, R.Bishay. All rights
reserved.
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UPPER
LIMB

LOWER
LIMB

Cranial ___ |
(skull)
CEPHALIC —
(HEAD) Facial —
(face)

Antecubital (Front of elbow)

Antebrachial (forearm)

Carpal (wrist)

Palmar or volar (palm) ——_

Digital or /\/
phalangeal / . Manual
(fingers) Femoral ' (hand)

(thigh)

¥ %‘ {
Patellar / /{ % |

Pubic

(anterior surface of knee) ;
(pubis)

Crural (leg)

Tarsal (ankle)

/ Dorsum
\ . (top of foot)
Pedal _ Digital or

(foot) | phalangeal £ 3 § 0 Hallux
TT—— :Kj’/ (great toe)

(toes)

(a) Anterior view

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

Frontal (forechead)
Temporal (temple)
Orbital or ocular (eye)
Otic (ear)

Buccal (¢heek)

Nasal (nose)

Oral (mouth)

Mental (chin)
Sternal (breastbone)
Mammary (breast)
Umbilical (navel)

Coxal (hip)
Inguinal (groin)

Pollex (thumb)
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TRUNK

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)

CEPHALIC
(HEAD)

]—CERVICAL (NECK)

B RPER

LIMB

Dorsum
(back of hand)

| LOWER
w behind knee) LIMB
Plantar
(sole)
. . _ Calcaneal
(b) Posterior view (heel)

52
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Used to improve comfliunication

when discussing t ic parts of the
body and their tive’positions to
one angthe

ouped 1nto pairs that
ha¥e ®pposite meanings.

\
A% S
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LATERAL< > MEDIAL < > LATERAL
SUPERIOR
Midline 0
Esophagus (food tube)
PROXIMAL Trachea (windpipe)
7 Right lung
Sternum Rib
(breastbone) Left lung
Humerus Heart
Diaphragm
Stomach
Radius — | ' ¥ Transverse colon
Ulna Small intestine
Descending colon
Urinary bladder
\4
Y/ INFERIOR
DISTAL

ANTERIOR view of trunk and right upper limb

54
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DIRECTIONAL TERM

Superior (soo’-PER-&-or)

Cranial (KRAN-&-al) or
cephalic (se-FAL-ik)

Inferior (in’-FER-6-or)
Rostral (ROS'-tral)
Caudal (KAWD-al)

Anterior (an-TER-&-or)

Posterior (pos-T-ER-é-or}

Ventral (VEN-tral)

Dorsal (DORS-al)

DEFINITION

Above or higher in position; toward the head.
(Not used in reference to the limbs.)

Relating to the skull or head; toward the head.
(This is a more flexible term than superior because
it can be applied to all animals, whether they stand
upright on two limbs or on all four limbs.)

Below or lower in position; toward the feet. (Not
used in reference to the limbs.)

Relating to the nose and mouth region; toward
the face.

Relating to the tail; at or near the tail or posterior

part of the body.
Nearer to or at the front of the body.
Nearer to or at the back of the body.

Relating to the belly side of the body; toward the
belly. (Used synonymously with anterior in human
anatomy.)

Relating to the back side of the body; toward the
back. (Used synonymously with posterior in
human anatomy.)

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

EXAMPLE OF USE

The heart is superior to the liver.

The stomach is more cranial than the urinary
bladder.

The stomach is inferior to the lungs.

The frontal lobe of the brain is rostral to the
occipital lobe (see Figure 18.12h).

The lumbar vertebrae are caudal to the cervical
vertebrae (see Figure 7.15a).

The sternum (breastbone) is anterior to the heart.

The esophagus (food tube) is posterior to the
trachea (windpipe).

The intestines are ventral to the vertebral

column.

The kidneys are dorsal to the stomach.
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DIRECTIONAL TERM
Medial (ME-dé-al)

Lateral (LAT-er-al)

Intermediate (in’-ter-ME-dé-at)

Ipsilateral (ip-si-LAT-er-al)

Contralateral
(CON-tra-lat-er-al)

Proximal (PROK-si-mal)

Distal (DIS-tal)

Superficial (soo’-per-FISH-al)

Deep

External (ex-STERN-al)

Internal (in-TERN-al)

DEFINITION

Nearer to the midline (an imaginary vertical line

that divides the body into equal right and left sides).
Farther from the midline.

Between two structures.

On the same side of the body’s midline as another
structure.

On the opposite side of the body’s midline from

another structure.

Nearer to the attachment of a limb to the trunk;
nearer to the origination of a structure.

Farther from the attachment of a limb to the
trunk; farther from the origination of a structure.

Toward or on the surface of the body.

Away from the surface of the body.

Toward the outside of a structure. (Is typically used
when describing relationships of individual organs.)

Toward the inside of a structure. (Is typically used
when describing relationships of individual organs.)

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

EXAMPLE OF USE

The ulna is medial to the radius.

The lungs are lateral to the heart.

The transverse colon is intermediate to the
ascending colon and descending colon.

The gallbladder and ascending colon are
ipsilateral.

The ascending and descending colons are
contralateral.

The humerus (arm bone) is proximal to the
radius.

The phalanges (finger bones) are distal to the
carpals (wrist bones).

The ribs are superficial to the lungs.

The ribs are deep to the skin of the chest and back.

The visceral pleura is on the external surface of
the lungs (see Figure 1.7a).

The mucosa forms the internal lining of the
stomach (see Figure 24.11a).
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Planes are imagugary flat surfaces
that pass through theWody in order

to provid€ an ative view of
' of the body.

ectighs are flat surfaces of the

y that may be studied after the
body has been cut along a specific
plane.
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Frontal
plane

Planes through
the
human body.

Parasagittal
plane

Transverse
plane

Midsagittal plane
(through midline)

Oblique
plane

Anterior view

58
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Planes through the human body.

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

Midsagittal plane, or Median plane:
Sagittal plane that passes throug i the body and
divides it into equal right and leff Si

Parasagittal plane (para = besi

Sagittal plane that dy into unequal right and left
sides.

Frontal, or Corona orona = crown):
Divides the b 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. 59



Planes and sections through different parts of the brain.

Midsagittal plane

(a) Midsagittal section

View Transverse
1 plane

/

Posterior Anterior

Dissection Shawn Miller; Photograph Mark Nielsen

(c) Transverse section

60
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Enclosed spaces wathih the body that
help protect, sgparate,and support
internal oxgans ¢ located
insidethe

nes, mascles, and ligaments
te the various body cavities

rom one another.
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CRANIAL
CAVITY

VERTEBRAL
CANAL

THORACIC
CAVITY

Diaphragm

ABDOMINOPELVIC
¥ CAVITY:

ABDOMINAL
CAVITY

PELVIC
CAVITY

(a) Right lateral view (b) Anterior view

62
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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.

63
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Parietal layer (outer wall
of balloon)

Serous cavity
(containing small

amount of lubricating
fluid)

Visceral layer (inner wall
of balloon)

(e) The concept of a serous sac

64
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Brain in CRANIAL
CAVITY

Spinal cord in

VERTEBRAL CANAL Heart in

THORACIC CAVITY
Vertebral
column Diaphragm

Liver and intestines in
ABDOMINAL
CAVITY

Urinary bladder in
PELVIC CAVITY

(c) Sagittal section
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Diaphragm

Liver
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(d) Anterior view
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\\h / Pericardial cavity = [PERICARDIUM
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Right pleural cavity
PLEURAA Pparietal pleura —fg

Visceral pleura

Diaphragm » Left pleural cavity

(a) Anterior view of thoracic cavity
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(c) Inferior view of transverse section of thoracic cavity
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Dissection Shawn Miller; Photograph Mark Nielsen

1 Parietal

pericardium
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Visceral
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Visceral pleura
(covering lung)
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(covering fibrous
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Parietal pleura (lining {— PLEURA

Diaphragm rib cage)

Pleural cavity

W o R Parietal pleura
(d) Layers of the pericardium and pleura (covering diaphragm) |
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RIGHT , s s LEFT
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(a) Anterior view showing 9 abdominopelv7i§ regions
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Spleen

Right lobe of liver Left lobe of liver

Gallbladder Stomach

Transverse colon of

Ascending colon large intestine

of large intestine Descending colon of

large intestine

Small intestine

Cecum Urinary bladder

Appendix

(¢) Anterior superficial view of organs in 9 abdominopelvic regions
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Transumbilical line
RIGHT LOWER LEFT LOWER
QUADRANT (RLQ) QUADRANT (LLQ)
Anterior view
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TABLE 1.3
Common Medical Imaging Procedures

RADIOGRAPHY
Procedure ngle barrag es through the body,
producing an image of interior structures on x sensitive film.
The resulting two-dimensional image is a radisgraph (RA-dé-o-gra
commonly called an x-ray.

Comments: Radiographs are relati -xpensive, quick, and simple

to perform, and usually provide sufficient information for diagnosis.

» i bones appear
pear black. Structures

Vertebral
column

Left clavicle
Left rib

Left lung

ience Source | Photo

Heart
Diaphragm

Radiograph of thorax in anterior view

gray. At low , x-rays are useful for examining
ch as the breast (mammography) and for determining
y (bone densitometry).

It is necessary to use a substance called a contrast medium to make

hollow or fluid-filled structures visible in radiographs. X-rays make

structures that contain contrast media appear white. The medium
be introduced by injection, orally, or rectally, depending on the

Zephyr/Photo Researchers, Inc.

3
z
i
§
3
k|
g
£
=)
s
i
&
i
=@

London/Phote Researchars, Inc.

Bone densitometry scan of

Mammaogram of female breast lumbar spine in anterior view

showing cancerous tumor
(white mass with uneven border)

Contrast x-rays are used to ima
(barium contrast x-ray).

Cardiothoracic Cantra, Fresman Hospital,
Neweastle upon Tyne/Science Source

Angiogram of adult human heart showing

blockage in coronary artery (arrow) (arrow) in right kidney

Intravenous urogram showing kidney stone

s (angiography), the urinary system (intravenous urography), and the gastrointestinal tract

Science Photo Library/Photo Researchers, Inc.

Researchers, Ine.

CNRIfScience Photo Library { Phote

Barium contrast x-ray showing cancer of the
ascending colon (arrow)
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Vertebral column

Left clavicle

Left rib

Left lung

Heart

Diaphragm

Warwick G./Science Source/Photo Researchers, Inc.

Radiograph of thorax in anterior view
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Zephyr/Photo Researchers, Inc.

Breast Cancer Unit, Kings College Hospital,

London/Photo Researchers, Inc.

Mammogram of female breast Bone densitometry scan of lumbar
showing cancerous tumor (white spine in anterior view
mass with uneven border)
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Cardiothoracic Centre, Freeman Hospital,
Newcastle upon Tyne/Science Source

Angiogram of adult human heart showing a
blockage in coronary artery (arrow) g»
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CNRI/Science Photo Library/Photo Researchers, Inc.

Intravenous urogram showing kidney stone (arrow) in right
kidney
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Science Photo Library/Photo Researchers, Inc.

Barium contrast x-ray showing cancer

of the ascending colon (arrow) 94
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TABLE 1.3

Common Medical Imaging Procedures

COMPUTED TOMOGRAPHY (CT) [formerly called comput- ANTERIOR
erized axial tomography (CAT) scanning]

Procedure: Computer-assisted radiography in which an x-ray
beam traces an arc at multiple angles around a section of the
body. The resulting transverse section of the body, called a
CT scan, is shown on a video monitor.

Comments: Visualizes soft tissues and organs with much
more detail than conventional radiographs. Differing tissue
densities show up as various shades of gray. Multiple scans
can be assembled to build three-dimensional views of struc-
tures (described next). Whole-body CT scanning is also used.
Typically, such scans actually target the torso. Whole-body
CT scanning appears to provide the most benefit in screen-
ing for lung cancers, coronary artery disease, and kidney
cancers.

Aorta

Vertebra

Left rib

Living Art Enterprises/Science Source/Photo

Researchers, Inc.

POSTERIOR
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Common Medical Imaging Procedures

CORONARY (CARDIAC) COMPUTED TOMOGRAPHY ANGIOGRAPHY Computed tomography scan of thorax in inferior view
(CCTA)

Procedure: Computer-assisted radiography in which an iodine-containing
contrast medium is injected into a vein and a beta-blocker is given to
decrease heart rate. Then, numerous x-ray beams trace an arc around

the heart and a scanner detects the x-ray beams and transmits them to a
computer, which transforms the information into a three-dimensional
image of the coronary blood vessels on a monitor. The image procured is
called a CCTA scan and can be generated in less than 20 seconds.

Normal left
coronary
artery

Comments: Used primarily to determine whether there are any coronary )< — - Blocked right

coronary

artery blockages (for example, atherosclerotic plaque or calcrum) that
artery

may require an intervention such as angioplasty or stent. The CCTA can
be

rotated, enlarged, and moved at any angle. Since the procedure can take
thousands of images of the heart within the time of a single heartbeat,

it provides a great amount of detail about the heart’s structure and
function.

ISM/Phototake

CCTA scan of coronary arteries
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CCTA scan of coronary arteries
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TABLE 1.3

Common Medical Imaging Procedures

MAGNETIC RESONANCE IMAGING (MRI)

Procedure: The body is exposed to a high-energy magnetic field,
which causes protons (small positive particles within atoms, such as
hydrogen) in body fluids and tissues to arrange themselves in relation
to the field. Then a pulse of radio waves “reads” these ion patterns,
and a color-coded image is assembled on a video monitor. The result
is a two- or three-dimensional blueprint of cellular chemistry.

Comments: Relatively safe, but can’t be used on patients with metal
in their bodies. Shows fine details for soft tissues but not for bones.
Most useful for differentiating between normal and abnormal tissues.
Used to detect tumors and artery-clogging fatty plaques, reveal brain
abnormalities, measure blood flow, and detect a variety of musculo-
skeletal, liver, and kidney disorders.

Scott Camazine/Photo Researchers, Inc.

Magnetic resonance image of brain in
sagittal section
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TABLE 1.3

Common Medical Imaging Procedures

ULTRASOUND SCANNING

Procedure: High-frequency sound waves produced by a
handheld wand reflect off body tissues and are detected
by the same instrument. The image, which may be still
or moving, is called a sonogram (SON-6-gram) and is
shown on a video monitor.

e v

Forehead

Comments: Safe, noninvasive, painless, and uses no
dyes. Most commonly used to visualize the fetus during
pregnancy. Also used to observe the size, location, and
actions of organs and blood flow through blood vessels
(doppler ultrasound).

Courtesy Andrew Joseph Tortora and Damaris Soler

AR L
Sonogram of fetus
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TABLE 1.3

Common Medical Imaging Procedures

POSITRON EMISSION TOMOGRAPHY (PET)

Procedure: A substance that emits positrons (positively charged
particles) is injected into the body, where it is taken up by tissues.

The collision of positrons
with negatively charged elec-
trons in body tissues produces
gamma rays (similar to x-rays)
that are detected by gamma
cameras positioned around
the subject. A computer re-
ceives signals from the gamma
cameras and constructs a PET
scan image, displayed in color
on a video monitor. The PET
scan shows where the injected
substance is being used in the
body. In the PET scan image
shown here, the black and
blue colors indicate minimal
activity; the red, orange, yel-
low, and white colors indicate
areas of increasingly greater
activity.

Comments: Used to study the
physiology of body structures,
such as metabolism in the
brain or heart.

ANTERIOR

Department of Nuclear Medicine, Charing Cross

Hospital / Photo Researchers, Inc.

POSTERIOR

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

Department of Nuclear Medicine, Charing Cross

Hospital /Photo Researchers, Inc.

POSTERIOR

Positron emission tomography scan of transverse
section of brain (circled area at upper left indicates
where a stroke has occurred) o4
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TABLE 1.3

Common Medical Imaging Procedures

RADIONUCLIDE SCANNING

Procedure: A radionuclide (radioactive substance) is introduced
intravenously into the body and carried by the blood to the
tissue to be imaged. Gamma rays emitted by the radionuclide
are detected by a gamma camera outside the subject and fed
into a computer. The computer constructs a radionuclide scan
and displays it in color on a video monitor. Areas of intense
color take up a lot of the radionuclide and represent high tissue
activity; areas of less intense color take up smaller amounts

of the radionuclide and represent low tissue activity. Single-
photon-emission computed tomography (SPECT)
scanning is a specialized type of radionuclide scanning that is
especially useful for studying the brain, heart, lungs, and liver.

Dept. of Nuclear Medicine, Charing Cross

Hospital / Photo Researchers, Inc.

Comments: Used to study activity of a tissue or organ, such as Single-photon-emission computerized
y - - Batas tomography (SPECT) scan of transverse

searclhmg _for m%1|1gnant tumors in boclly tissues or scars that section of brain (green area at lower
may interfere with heart muscle function. left indicates a migraine attack)

Publiphoto/Photo Researchers, Inc.

Radionuclide (nuclear) scan of
normal human liver
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ept. of Nuclear Medicine, Charing Cross

ospital/Photo Researchers, Inc.

D
H

Single-photon-emission computerized
tomography (SPECT) scan of transverse
section of brain (green area at lower left
indicates a migraine attack) 96
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Radionuclide (nuclear) scan of normal
human heart
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TABLE 1.3

Common Medical Imaging Procedures

ENDOSCOPY

Procedure: The visual examination of the inside of body organs or cavities using a lighted instrument

with lenses called an endoscope. The image is viewed through an eyepiece on the endoscope or projected
onto a monitor.

Comments: Examples of endoscopy include colonoscopy, laparoscopy, and arthroscopy. Colonoscopy is
used to examine the interior of the colon, which is part of the large intestine. Laparoscopy is used to ex-

amine the organs within the abdominopelvic cavity. Arthroscopy is used to examine the interior of a joint,
usually the knee.
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Interior view of colon as shown
by colonoscopy
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Ly
Interior view of colon as shown by
colonoscopy
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Measurements (such a
dimensions,gvel olume, etc.)

are expressed
etric units.
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U.S. Customary System
PARAMETER UNIT

Length inch
foot
yard
mile

Mass grain
dram
ounce
pound
ton

Volume (Liquid)  ounce
pint
quart
gallon

Volume (Dry) pint
quart
peck
bushel

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

MEASUREMENTS

RELATION TO
OTHER U.S. UNITS

SI (METRIC)
EQUIVALENT

1/12 foot 2.54 centimeters
12 inches 0.305 meter

36 inches 0.914 meters

5,280 feet 1.609 kilometers

1/1000 pound 64.799 milligrams
1/16 ounce 1.772 grams

16 dram 28.350 grams

16 ounces 453.6 grams

2,000 pounds 907.18 kilograms
1/16 pint 29.574 milliliters
16 ounces 0.473 liter

2 pints 0.946 liter

4 quarts 3.785 liters

1/2 quart 0.551 liter

2 pints 1.101 liters

8 quarts 8.810 liters

4 pecks 35.239 liters



International System (Sl)

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- 10" =1,000,000,000,000 T
giga- 10° =1,000,000,000
mega- 106 =1,000,000 M
Kilo- 102 =1,000 Kk
hecto- 102 =100
deca- 10" =10 da
deci- 10" =0.1 d
centi- 102 =0.01 C
milli- 10 = 0.001 m
micro- 106 = 0.000,001 v
nano- 10° =0.000,000,001
pico- 10-'2=0.000,000,000,001 p

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