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OVERVIEW of
the RESPIRATORY
SYSTEM

The respiratory system consists of passageways that filter
incoming air and carry it into the lungs. Here in the microscopic
air sacs, exchanges take place between the external atmospheric
air and the internal body environment.

In this and severa! plates to follow, we review the respira-
tory system in gross anatomy and detail. This plate presents an
overview of the system. Many of the structures sean in this system
have been encountered in previous plates, and we review them
here and place them in perspective.

/Begin the plate by coloring the main title Overview oF\
the Respiratory System. The plate consists of a single
anterior view of the head and thoracic cavity. Certain
struclures are designated with lowercase letters because
they belong fo other systems. The uppercase letters are
reserved for portions of the respiratory system. As you
read about the structures, color their fitles and locate

we move along.

Lond color the structures. Use light and dark colors as

_/

On entering the body, air passes through the first organ of
the upper system, the nasal passage (A). A light color should be
used for this passageway. Within the nasal passage, outcrop-
pings of bone from the lateral wall divide the main passageway
into smaller passageways. These outcroppings are called nasal
conchae {A;). The arows pointing to the nasal conchae should
be colored in a dark color such as a red, green, or blue.

The upper respiratory system also contains o number  of
air-filled spaces between the maxillary, frontal, ethmoid, and
sphenoid bones of the skull. These spaces are called sinuses. The
diagram shows the frontal sinus {B} and the sphenoid sinus {B,).
Air is “condifioned” in these spaces.

in this section of the head, we dlso see features of the diges-
five system. The tongue (a} is a large muscular organ filling most
of the space of the oral cavity. The oral cavity leads to a major
passageway called the pharynx (C), which serves both the respi-
ratory and digestive systems. The esophagus {b) leads from the
pharynx to the stomach.

- As we enter the neck area we encounter the passage-
ways leading to the lungs. We shall examine these in
more detail in upcoming plates. Pale colors should be
used for these structures.

Below the pharynx, we encounter the first portion of the
passageway leading to the lungs, the larynx [D). The bracket
outlining this siructure should be colored, and a pale color may
he used for the structure itself. The flaplike epiglottis guards the
entry to the larynx, and several cartilages make up the walls of
the larynx. :

leading from the larynx is the windpipe, more correcily
known as the trachea (E). The trachea is continuous with the
larynx. The rings that you note in the plate contain cartilage, and
you may use a dark color to highlight them.

The trachea extends in front of the esophagus info the tho-
racic cavity, then splis to form two passageways called bronchi,

On the visval right (the anatomical left) is the left mainstem

bronchus {Fy), and at your visual left {the onatomical right) is the
right mainstem bronchus (F2). The same color used for the tra-
chea should be used here to designate the continuity of the fube,
The arrow may be colored in a bold color.

Each bronchus continues as the bronchial tree. The left bron-
chial tree and the right bronchial tree are designated with arrows
that may be colored boldly, but the tubes themselves should be
colored with a fight color continuous with that used for the bron-
chi. The left bronchial tree (G,) and the right bronchicl tree (G,)

~ are seen in the plate,

/The main organ of gas exchange in the body is the \
lung. This paired organ should be outlined with a very
light color in the plate. We also show some of the bores
surrounding the lungs. It would be best to outline them
in bold color without coloring them in to avoid obscur-
k ing the lungs. As you read about these structures below,

color their titles, then finish coloring the plate. J

The right and left bronchial trees lead to the smaller alveolar
ducs, then to the air sacs of the lungs. The left fung {Hy} and the
right lung (H,) occupy most of the space of the thoracic cavily.
The lungs are soft, spongy organs in the shape of a cone. They
are separated by the heart and mediasfinum, and their gross
anatomy is reviewed in an upcoming plate.

The expansion of the lungs depends heavily on the octivity of
intercostal muscles and the large, dome-shaped diaphragm (i
When this muscle contracts, air enters the lungs. Enclosing the
lungs are the bones of the thoracic cage. These include the ribs

fc), the sternum {d}, and the clavicles [e). We suggest you simply -

outline the margins of these bones to show their proximity fo the
lungs.
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‘e TRACHEA and

'BRONCHIAL TREE

hea is o flexible aylindrical tube about one inch in diam-
ThgceI trac o imately four inches in length. 1t extends downward in
?ier r:lnF ﬂTPZSOPhU gus and info the thoracic cavity, where it splits fo
ront of € hi and respective bronchial trees. Often
_ .- tem bronchi and respective bronchial frees.
right and left main

led the windpipe: it the possageway for air to the lngs.
calle

 the plate by coloring the main fifle The Trachea and \
Begin 1 & As you look over the diagram, note that

ial Tree.
Br:r;czﬂér;enﬁng the passageway from the pharynx to
W

bules of the lung showing the details of the tubes
the lo [‘I’ eWe olso present a cross section of the trachea so
involve the tissue layers of this organ. Bold colors such
you 2};{52 ranges, greens, and reds may be used for this
as purples

lnfe because the sfruciures are lorge and separated from
plote

1 other, We begin with a brief review of the larynx. /
edc . |

border, the frahea is confinuous wiih the larynx
the voicebox, the larynx was considered in detail
X < plate, Some notable features are the large, shield-
in the previaus |'P|0 e (A, wiich is more prominent in males than
like thyroid cor Iec?ed to the thyreid cartiloge is the smaller cricoid
in females. Co%fh connecls to the trachea. The ericothyroid liga-
cartlage {Ad: 4 these two karge carfllages to one another, and the
tr;;eni l[lAzli c']:‘iir;n:ment (A connecls the thyroid cartiluge to the hyoid
yrony

bore (As!. the larynx is he trachea (B). Viewed from the anterior
Inferir 1 hea contains 16 to 20 incomplete rings of hyaling
heal carflage (B,). These carfilages may be colored in dark
or trached ilages have the shape of a C, where the open portion
colos, T curhu " The carfilage rings provide a semirigid support
foces he esoﬁh giracheu, prevenfing it from collapsing inward.
fo the wall Oh e| carflages are connedied to one another by elastic
The froctes is (B,). Alighter color is recommended for these liga-
annt;|ﬂ;:gzr:::lw ]igc;men* may also be seen in the cross secfion of
ments.

he frachedl wal. Note that it also surrounds the cartilage.
the trac - :

At ils superio
{AL. Also known 25

aspect, the trac

ing on 10 the bronchial tree, we shall examine

f the frachea. Here we see some of the
mentioned previously os well as other structures

.sfrudurest 1o the infegrly of this organ. Dark colors may be

ijE“mos, ruciures, since they are fairly clear.

use :

Before mo
g Cross sechion ©
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In cross section, one can see the tracheal cartilage (By} and the
annular figament {B2) mentioned previously. The inner layer of the
trachea is the mucosa {J). A dark color may be used to indicate the
bracket, Within the mucosa, the innermost layer is the ciliated epithe-
lium (K}. Cilia along the borders of the cells trap particles in the cir
The surface is moistened by mucus secreted by mucous cells (N}, The
mucus traps airborne parficles, which are then carried back o the
pharynx. '

The second layer of the mucosa is the lamina propria (). The
lamina propria confains elastic and reficular fibers and provides
support fo the other fissues. Finally, the trachea contains o bond
of smooth muscle (M}. This smooth muscle connects the ends of the
tracheal cartilages and provides « flexible surface against which the
esophagus can expand.

We now refurn to the main passageway and study the
divisions of the irachea into smaller lubes entering the lung
fissue. Bold colors are recommended as before, and you
should note the changing nature of the tissues involved in
the passageways. As you encounter the structures, color the
tiles before locating and coloring them in the diagram.

The bronchial tree consists of the branched airways extending
from the trachea to the air sacs of the lungs. It begins with the left and
right mainstem bronchi (C; and Cy). The openings to these tubes are
separated by a ridge of cartilage called the carina {D}. Beyond the
carina, each bronchus, accompanied by large blood vessels, enfers o
lung.

Note that the structural organization of the primary bronchus is
similar o thet of the trachea. There are C-shaped rings of carfilage
that support the tissue. Also note that the right mainstem bronchus
(C)) has a slighily larger diameter than the left, and it descends at
steeper angle into the lung.

A short distance from its origin, each primary bronchus subdi-
vides and forms left and right secondary bronchi (E; and E). The
secondary bronchi proceed to the five lobes of the lung. There are
two secondary bronchi on the left side of the bronchial free and three
secondary bronchi on the right side. At this point, the cartilage rings
become plates of cartilage {F]. The same color as that used for the
rings may be used. As the secondary bronchi branch into tertiary
bronchi (G), the number and size of cartilage plates decreases. The
struciure of the bronchial tree at this point is composed largely of
smooth muscle {M) and attending tissue.

Further along, the tertiary bronchi become bronchioles (H). These
small branches enter the basic units of the lung, called lobules {l). The
lobule contains the terminal bronchioles as well as the olveolar air
sacs and capillaries. They are discussed in greater detoil in upcoming
plates and you are referred there for the details.
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