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LSUAILA 534N, Y093YN, LWTI81NIA,
“aanAD, NADILAYY, iaamnay , bronchus,
bronchiole, alveolar ducts, alveolar sacs gy

alveoli
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Internal nares —

Pharynx

i\\ _~Frontal sinus

Nasal conchae

£ Hyoid bone

Larynx

Trachea

Bronchus

Bronchioles

Diaphragm

> COMPOSE OF

Capillary network

** NOSE
** PHARYNX

NASOPHARYNX
OROPHARYNX
LARYNGOPHARYNX

OR HYPOPHARYNX

** LARYNX
** TRACHEA
** LUNG
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> CONDUCTING PORTION

o
¢ UPPER RESPIRATORY TRACT

v NASAL CAVITY, AND SINUSES
v" NASOPHARYNX
¢ LOWER RESPIRATORY TRACT
v" LARYNX
v" TRACHEA
v" BRONCHI
v" BRONCHIOLE (TERMINAL PART)



Frontal sinus

Nasal conchae

Sphenoidal sinus

Nose

Alveoli

Right lung

Diaphragm

The Respiratorv Svstem



> RESPIRATORY

PORTION
RESPIRATORY
BRONCHIOLE
ALVEOLAR DUCT
ALVEOLAR SAC
ALVEOLI

Alveolar duct

Alveolar sacs
(sacculi alveolares)




| Naris—5 ‘ J‘V\\ === Pharyngeal tonsil
Hard palate ‘ — q‘i"' f‘\\ Opening of auditory tube
e e
Oral cavity =7 22~ Soft palate
Tongue < ,~Uvula )
¢ " Nasopharynx

Palatine tonsil ~
Lingual tonsil—

Larynx -

Cribriform plate

Superior concha \g/
Nasal |Middle concha (PS5

cavity |Inferior °°"°h,a' 4 -&f ) Inferior meatus
Vestibule =

—
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Frontal sinus
Sphenoidal sinus

}Paranasal sinuses

Superior meatus |
Middle meatus

-Nasal cavity

b\(:j #%, __ Choana

~Oropharynx | Pharynx

Epiglottis
Vestibular fold
Thyroid cartilage
Vocal fold

Cricoid cartilage Trachea




Superior meatus
(meatus nasi superior)

/ Superior concha
\\ Middle conchagg

Inferior concha

Middle meatus
(meatus nasi medius)

Inferior meatus
(meatus nasi inferior)
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> FRONTAL SINUSES
> SPHENOIDAL
| S'NUSES
\ > ETHMOIDAL SINUSES
» MAXILLAR SINUSE

g sinus

e o L




Soft palate

Nasal cavity

Nasopharynx
Hard _
palate N Oropharynx
A
Tongue i
A Hypopharynx
Epialottis /
Larynx
(voice box) \
Trachea i CSophagus

\



NILAUNIY LadIua 9
(LOWER RESPIRATORY TRACT)

LARYNX
LOCATION

%* IN THE NECK (C,-C,)
%* BETWEEN PHARYNX

AND TRACHEA

00

R FUNCTION
oot *? PASSAGE OF AIR
M *%* SPEECH
N suvaons %* CONTROL FOOD

Eropheois |y AND AIR

Trachea——



Epiglottis

Hyoepiglottic ligament

Hyoid bone

Thyrohyoid membrane

Thyroid cartilage lamina

Oblique line
—_______—laryngeal prominence
E Corniculate cartilage
Arytenoid cartilage
Muscular process

Vocal process

Vocal ligament
Thyroepiglottic ligament

Cricothyroid ligament

Cricoid cartilage

i
£
&
%
<l

Trachea

Right lateral view Sagittal section



LARYNX

Corniculate cartilage POSTERIOR

Glottis

Cuneiform cartilage—* / \

False vocal cord /"'f:/‘\\ :

Vocal cord

Epiglottis/< N

Root of tongue -

ANTERIOR




TRACHEA

LOCA
> IN

(DIS°

'ION
"HE NECK

> IN-

'"HE THORAX

>TUBE,C6-T5

‘AL TO LARYNX)

Thyroid cartilage
Cricothyroid ligament.__

Cricoid cartilage\

Connective tissue
sheath (cut away)

Intercartilaginous
ligaments

Mucosa showing
longitudinal folds formed
by dense collections

of elastic fibers

Eparterial
bronchus

Intrapulmonary

Structure of Trachea and Major Bronchi

Connective tissue sheath
0

Cartilage
' Elastic fibers

l Gland
’ ‘ | Small artery

Lymph vessels
Nerve
' Epithelium

Cross section
through trachea

Posterior wall

Nerve
Small arteries
Gland
Elastic fibers

R. main L. main
bronchus bronchus

Extrapulmonary

Trachealis muscle
Esophageal muscle
| Epithelium
Lymph vessels
e
IV
g% /c CIBA

To
lingula

To
lower
lobe

Intrapulmonary




Connective tissue sheath

li Cartilage
Elastic fibers

\ | Gland

' 1 §ma|l artery

‘ ‘ Lymph vessels

Nerve
\ Epithelium
—— S
S
™~
—/’7 '\ '6—‘;\"‘ : ""\\ A\
/ / Amenor wa// *\ \ \
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/.:_ vy WO \
[ [ Cross section AR |
[ ‘.’J through trachea Fol |
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\ ] |
|
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/4
4
Nerve Trachealis muscle
Small arteries ’ Esophageal muscle

Gland l Epithelium
Elastic fibers Lymph vessels
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BRONCHUS

> BIFURCATION

(RIGHT AND LEFT SIDE)
> DEVIDE INTO TWO PARTS
** RIGHT SIDE

2.5 cm LONG
1.3 cm DIAMETER
ANGLE 25O WITH MIDLINE

** LEFT SIDE

5 cm LONG
1.1 cmn DIAMETER

o
37 OF ANGLE WITH MIDLINE

Structure of Trachea and Major Bronchi

Thyroid cartilage Connective tissue sheath
|
Cricothyroid IigaN Cartilage
Cricoid cartilage } Elastic fibers
\ 4 y Gland
N

‘ ‘ ‘ ‘ Small artery
\

Lymph vessels

Nerve

Epithelium
Connective tissue

Intercartilaginous
ligaments %

P
Tracheal cartilages%

Mucosa showing

longitudinal folds formed
by dense collections
of elastic fibers

\ \

|17 Cross section " i

f o through trachea e !
1 X .J ;
/ |

{

Nerve

Trachealis muscle
Esophageal muscle

Small arteries
Eparterial Gland [ Epithelium
bronchus Elastic fibers Lymph vessels %
‘V
7 \L"w"
T $ /c CIBA
To
upper
iobe
To
upper
lobe
To
> lingula
To g
middle < ¥/
lobe o
To
To lower
lower ! lobe
lobe :
1
I I
|
I
i .
e N —IN

N NG YT
Intrapulmonary Extrapulmonary Intrapulmonary



Thyroid cartilage Cricoid cartilage

Thyroid gland Trachea

Cupula (dome) of pleura Jugular (suprasternal) notch

Sternoclavicular joint Apex of lung

Clavicle Aorta

Cardiac notch of left lung

st rib and cartilage 7

Right border of heart Left border of heart

Horizontal

fissure ) N | 4

of lung ;

Right \‘ Left

nipple ;
nipple

Oblique fissure
of right lung
Oblique fissure
of left lung
Costodiaphragmatic
recess of pleura
Costodiaphragmatic
recess of pleura

Spleen
Inferior margin of right lung Inferior margin of left lung

Biouriirefiection Left dome of diaphragm

Pleural reflection
Gallbladd »r
Stomach

Right dome of diaphragm

Bare area of pericardium

Liver Xiphoid process




‘lizzor { Antenior {S3i~__
. Posterior (S2)~—
A i
[
(r','c_'dml ($5) ~ &
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lobe [

\
7~
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Antoror
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Lower
lobe

Lateral
basal (S9)

Lateral view

Upper
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Right lung - » Bronchi ?vf:cdir:
N (anteror lobe
\\ view)
\
N\
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\\
Medial view
Apical (§1)

Upper

Posteror
lobe

(§2)—

| Antenor (83)<
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\
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Superior (S8)-g
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|

basal ($10]

Medial
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Lower
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Bronchopulmonary Segments

Upper

lobe
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7
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> IOf Y
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cvision

Anterior (S3)

3
Supenor (84)
}L!I'g;.l].‘.‘

Inferior (SS) division
J

Superior (S6)

Antero-

medial Lower
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basal {S9)

> Bronchi ~€—
{antg¢nor

Lateral view

—eeee Lot lung
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Medial view 2
- Apical- 3
:;?/_,_,_,.—«- posterior

ISt andg S2)

_ Anterior (S3}

Supernior (84)

Interior (S5)

<\
_— Superior (S6)
- Posicrnor
vasal (S$10)
— AN1Cro > :-Ob\'lcl
medial e

basal (S8)

e LMt CP2|
basal {S9)




Left lung Ao

Groove for subclavian artery

Groove for left

Area for trachea and esophagus
brachiocephalic vein

Oblique fissure
Groove for 1st rib

Groove tor arch of aorta ’

Pleura (cut edge)

Anterior margin

Area for thymus and

Left pulmonary arteries — |
— Upper lobe

Leit bronchial arteries — |
Hilus

]
]

Left bronchi
Cardiac impression

Left superior pulmonary veins
Pulmonary ligament

Pulmonary (intrapulmonary)
Cardiac notch

vmph nodes

Oblique fissure

Lower lobe
Groove for esophagus

eitinferior pulmonary veins
Diaphragmatic surface

Groove for descending aorta
Lingula

Inferior margin

mediastinal fatty tissue



Groove for interior vena cava

Right lung

Groove tor subclavian artery /

Groove for brachiocephalic vein

Apex

— Area for trachea

Area for esophagus

Groove for azygos vein

Groove for tst rib = Oblique fissure

Groove for superior vena cava Pleura (cut edge)

Upper lobe - Right upper lobe
(eparterial) bronchus

Area for thymus and

mediastinal fatty tissue

Right pulmonary arteries

| Right bronchial artery
Anternor margin

| Right middle and
Hilus —

lower lobe bronchi

i SR | e Right superior pulmonary veins
Horizontal tissure — ¢ \

Cardiac impression —]

Pulmonary (intrapulmonary)

lymph nodes
Oblique fissure ——

Right inferior pulmonary veins

Middle lobe —

Lower lobe

Groove tor esophagus

4 : Pulmonary ligament
Diaphragmatic surtace
bl

—— Inferior margin




{Heviuven
(PLEURAE)

@ SEROUS MEMBRANE

¢ VISCERAL OR iscars
pleura

PULMONARY PLEURA

€ PARIETAL PLEURA |
Parietal
€ PLEURAL CAVITY pleura




Pleurae

Esophagus
(in mediastinum)

Root of lung
at hilum

Right lung 7 "\ Left main bronchus
| . \ S : P, '\ Left pulmonary
Parietal pleura—— I Z5CAs el Y g =" " \ artery

Left pulmonary vein

, Left lung
J

4 / — Thoracic wall

Pulmonary trunk

Pericardial TN
Membranes-Visceral and D

- Parietal layers of serous:
Ll pericardium

Heart (in mediastinum)

Anterior mediastinum

Anterior
Transverse section through the thorax, viewed from above.
Lungs, pleural membranes, and major organs in the mediastinum are shown.



@ RESPIRATORY PORTION
X RESPIRATORY BRONCHIOLES
X ALVEOLAR DUCTS

X ALVEOLAR SAC
X ALVEOLI




Tissue capillaries
Venules l Arterioles
Aorta
Artery

Vein
Pulmonary artery
LUNGS LUNGS
Pulmonary vein
RIGHT LEFT
HEART HEART
Vein Artery

Venules I Arterioles

Tissue capillaries

Arterial circulation
Venous circulation




Gas exchange in the lungs

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

pulmonary
vein

Blood supply of alveoli Capillary network of one alveolus



Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or dly.

Basal lamina




from the
pulmonary

artery
\ \ W

.
-

capillary f |

alveolar
membrane

respiratory
membrane

surfactant
fluid

Oxygen diffuses into Carbon dioxide diffuses
the red blood cells into the alveolus

© 2011 Pearson Education, Inc



(@) Transport of oxygen ({))

@ O, diffuses through @ O, diffuses through
lung capillary wall. tissue capillary walls.

1 1
) Qo | @ O, is carried to tissues [ ° J

‘. bound to hemoglobin.

Copyright © 2005 Pearson Prentice Hall, Inc.
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! MUSCLE
B INTERCOSTAL MUSCLES
] INTERNAL
] ExXTERNAL
B DIAPHRAGM
B ABDOMINAL MUSCLE



“elatn

INSPIRATION (INHALAT
B INTERCOSTAL M. AND
B DIAPHRAGM #%#a51U
B THORACIC CAVITY 281807
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Inhalation
diaphragm contracts
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EXPIRATION (EXHALATION)

B INTERCOSTAL ua DIAPHRAGM Aa18/

B THORACIC CAVITY nauitnguunaii

B ELASTIC RECOIL (FROM COSTAL C
AND PULMONARY COMPLIANCE)

B a1n1rAgnduaen

'
diaphragm relaxes [



Optimal
Breathing®
Pace

© Breathingfcom
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* 90351N15%1813 (Respiratory Rate: RR)
Unf 12-20 A9 #D U9

* Oxygen saturation A AIUDUAIDDNFLIUVDY
glulnatiuludanun luaudniagn = 95 %
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RESPIRATORY ALKALOSIS

* Seizures o | ethargy & Confusion

* Deep, Rapid
Breathing

Sy

* Light Headedness

e Hyperventilation
® Tachycardia r
e Lor Normal BFP

* Nausea, Yomiting

® Causes:
Hyperventilation

*  (Anxiety, PE, Fear) y

Mechanical Ventilation B

* Hypokalemia

T Loss of
COz from Lungs

e Numbness
& Tingling of Extremities

‘!da ©2007 Nursing Education Consultants, Inc.
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RESPIRATORY ACIDOSIS

* Hypoventilation — Hypoxia

o Rapid, Shallow
R@@pirationa

® Drowsiness, Dizziness,
Disorientation

NN LO0Z® P:‘i

o | BP with
Vasodilation

° Dy@pnea//

® Headache

* Muscle Weakness,
Hyperreflexia

0%

07) uoneonp3 buisd

"0U| ‘sauUB3NsU

* Causes:
1 Respiratory Stimuli
(Anesthesia,
Drug Overdose)

* Hyperkalemia

i COFD
* Dysrhythmias Pneumonia
(T K) Retention of Atelectasis

CO2 by Lungs 4
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Allergic Rhinitis Hypersensitivity reaction to various airborne

allergens
Asthma NaNANAUNTDYAAUIINNITINLEU
Atelectasis Uaanu
Bronchitis naRAaNANLEY; one type of COPD
Pneumothorax msilauluven araiallesanlaaunly (atelectasis)

Pulmonary Edema n1sivasuadludaslan




WHISETSINYITEUUNIULAUKY 1D

1s5A

Chronic Obstructive
Pulmonary Disease
(COPD)

Emphysema

Influenza
Sinusitis

Lung Cancer

AN85UY

lsngeaulUanas 9alu A group of lung disorders
that limit airflow to lungs and usually cause

enlargement of the alveoli

A chronic condition associated with smoking that

damages the alveoli; one type of COPD
n1sfaalyninluginlan
n1santauvaslsdaludasnsenzluanAsws

12159U00
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Disease Description
Pleural Effusion nsfunludaadariudan
Tuberculosis m’iam%’e)l,mﬂﬁﬁﬂ Mycobacterium tuberculosis
Pneumonia / Jansniauannidanuaiise 15 viseieos

Pneumonitis

%4

Pulmonary n1siauanusanaulusiulannululen

Embolism

Upper Respiratory  lauiafitinainn1saawa lussuunishunialagiuuu

(Tract) Infection
(URI)
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Tidal volume (TV) #u1809 Ysurnsa1n18nnie latan
LaZadN lULAAZASIEINSUNI5KNY LaUunR

UAUNINU 10-12 mlke

Expiratory Reserve Volume (ERV) %#u1899 UN103
anannelasaneunasanielasanuni

Residual air %38 air volume #u1803 Usu1nsain1Ang
auarAAanisuanilasuinglulen asdudiuing
anAnwmaeadlugsanvauzilinisglasaniaud
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* Vital Capacity (VC) na1gas YSu1nsan1anunniigauas
N1591181ALU939N151M18 18BN AINNNAN5HIY TaLUN
Mse9nNIUNA

* Total lung capacity (TC) %u1894 UINIATDINIANIAUA
Tudaanasarnnisrialattiagataus

o 0 = a = v
* |nspiratory capacity “#u18849 Ysuinsainiannglawl

Lﬁuﬁ‘lﬁgﬂﬁnﬂﬂ']i‘lﬂ’]ﬂiﬁ]@@ﬂaﬁjﬂﬂﬂﬂa
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Dead space #ungdsusuInsanaluienisiaumnalanlig
nswanilasufingssninegeandannuidon WuanAaudneasi A
dead space uUsaanilu 2 ¥ia

1. Anatomical dead space #1804 IMUIUNIDUTUINTVD
an1Aluvianiafuniglanluiinisuanilagufiuinnuy

2. Physiological dead space %59 total dead space #1804
Ynnsvasemavisaaiiogluszuumela Selaifing
waniaeufing TuanmwunfazfialnaiAesiu anatomical
dead space






Incentive Spirometer

How to Use an Incentive Spirometer

” ‘-

Goal marker - (
N 000

\ ——
Piston rises with ™\ 1500
eachdeepbreath \ ™\ 3000
N ‘. ) '




5000

4000

3000

Milliliters (ml)

2000

1000

0

Inspiratory
reserve volume
3100 ml

Tidal volume 500 ml

Expiratory
reserve volume
1200 ml

Residual volume
1200 ml

Inspiratory capacity
3600 ml

Functional
residual capacity
2400 ml

(a) Spirographic record for a male

Copynght © 2004 Pearson Education

Inc., publishing as Benjamin Cummings

Vital capacity
4800 ml

Total
lung
capacity
6000 ml




After a pulse is found,
a blood sample is
taken from the artery

After a pulse is found, a blood
sample is taken from the artery




®* Arterial Blood Gas

— pH 7.35-7.45

— pCO, 35-45  daaunsusen
— pO, 80 - 100  HaamsUTan
— HCO™ 22-26 mEqg/L

— BE (Base excess) -2.5 94 2.5 mEqg/L
— O sat 95-100 %



7.30 acidemia
55 mmhg increased (respiratory cause)g
25 megq/I normal
80 mmhg normal

Respiratory acidosis

7.49 alkalemia
40 mmhg normal
29 meq/I increased (metabolic cause)
85 mmhg normal

Metabolic alkalosis




Oxygen Therapy

® Cannula

®* Mask

Y Yy e

®* Mask with bag

®* T-piece

®* Ventilator




100

80

6

40

20

Saturation of Hemoglobin with Oxygen (%)

{
20 40 60 80 100 120

Arterial Oxygen Tension (P,0;) (mm Hg)

— | Normal

= = =| Alkalemia, hypothermia, high-affinity
hemoglobinopathies (e.g., Hb Chesapeake)

- | Acidemia, fever, t 2,3-diphosphoglycerate, low-
affinity hemoglobinopathies (e.g., Hb Kansas)

= = =| 50% Carboxyhemoglobinemia







