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respiratory overviewrespiratory overview

RESPIRATORY

Located inside the chest cavity
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Right bronchus is wider, shorter & more vertical
More prone to aspiration

Warms, humidioes & olters air

Located outside the chest cavity

UPPERUPPER RESPIRATORY  RESPIRATORY 
TRACT FUNCTIONSTRACT FUNCTIONS

vocal cords: 
Produces sound for speech

Nose

Air-olled spaces that produce mucous 
to keep nose moist

sinuses

Passage of food & air to lungs & 
digestive system

pharynx

Contains vocal cords & epiglottis:
larynx

epiglottis: 
Covers vocal cords during swallowing

lowerlower RESPIRATORY  RESPIRATORY 
TRACT FUNCTIONSTRACT FUNCTIONS

Airway that carries O2 to lungs
trachea

Distributes air throughout lungs 
to bronchioles & alveoli

bronchi

Muscle used for inhaling & exhaling
diaphragm

Air sacs where gas exchange occurs
alveoli

Supplies O2 to body & exhales CO2
lungs

Nose

sinuses

pharynx

Larynx

trachea

bronchi

lungs

diaphragm

O2 diffuses from 
alveoli to move to 

capillaries (rest of body)

CO2 diffuses from 
capillaries to alveoli 

to be exhaled 

ventilation

Act of breathing air 
in & out of the lungs

Inhale O2 & 
exhale CO2

Transport of 
oxygenated blood 

to the peripheries & 
the rest of the body

Diffusion of O2 & 
CO2 takes place on 

the cellular level 

O2 goes into cell & 

CO2 leaves the cell

   S
TEPS of GAS EXCHANGE

Alevolus gas exchangeAlevolus gas exchange

 · When you inhale (breathe in)
 · Diaphragm contracts (moves down)
 · Allows oxygen to now into the lungs
 · Intrapulmonary pressure < atmospheric 
pressure

 · When you exhale (breathe out)
 · Diaphragm relaxes (moves up)
 · Allows carbon dioxide to leave the lungs
 · Intrapulmonary pressure > atmospheric 
pressure

BREATHING MECHANICSBREATHING MECHANICS

inspirationinspiration

expirationexpiration

Air moves 
from high 

pressure 

to low 

pressure

FiO2FiO2
Fraction of 

Inspired Oxygen

Each liter of oxygen 
adds about 4%

Air you breathe in

room air= 21%

1L= 24%

2L=28%

3L=32%

Examples:

PAO2PAO2
Partial pressure 

of Oxygen

80-100 mmHg

O2 pressure in 
arterial blood

Means low O2 
in the blood

hypoxemia

Normal Range:

SAO2SAO2
arterial Oxygen 

saturation

94-100%

Means low O2 
in the tissues

hypoxia

Normal Range:

O2 saturation in 
arterial blood

SPO2SPO2
is arterial oxygen 

saturation measured by 
pulse oximeter

diffusion

circulation

cell exchange
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respiratory assessmentrespiratory assessment

RESPIRATORY

ADVENTITIOUS LUNG SOUNDSADVENTITIOUS LUNG SOUNDS

Wheezing High pitched <musical nute=

Crackles
High pitched crackling
(rubbing hair between ongers)

Fine

Crackles
Coarse Low pitched crackling 

(pulling apart velcro)

Rhonchi
Low rattling/ rumbling
(snoring)

Stridor
High pitched inspiratory 
whistle (seal barking)

Friction rub
Low pitched dry rubbing

(Walking on creaky noor)

Pleural

TypeType Sounds like:Sounds like: Caused by:Caused by: conditions:conditions:

Narrowed airway or 
bronchoconstriction

 → Asthma
 → COPD

Innammation of lungs

 → Pneumonia
 → Bronchitis
 → Asthma
 → Emphysema

Fluid & secretions in 
airway

 → URI
 → Pneumonia

Pleural layers rubbing 
against each other 
from innammation

 → Lung cancer
 → Pneumonia
 → Emphysema

Upper airway narrowed 
or obstructed

 → Foreign body
 → Croup
 → Epiglottitis

 ' Ask patient to sit upright and rest arms on lap

 ' Try to listen in a quiet environment (turn off TV if on)

 ' Instruct to take deep breaths

 ' Listen on bare skin (not on clothing)

 ' Listen on inhale and exhale

 ' Auscultate the front, back and both sides of the chest

 ' Listen from top to bottom

AUSCULTATING LUNG SOUNDSAUSCULTATING LUNG SOUNDS

NORMAL LUNG SOUNDSNORMAL LUNG SOUNDS

Sounds:

 · High
 · Loud
 · Shallow

location:
Trachea & larynx

Sounds:

 · Medium pitched
 · Hollow

location:

Anterior: 1st & 2nd intercostal space

Posterior: Between scapulae

Sounds:

 · Soft
 · Low

location:

Anterior & posterior 
over most of lungs

HYPOXIAHYPOXIA
Decreased O2 supply 

to tissue & cells

Early Signs:Early Signs:

 →Restlessness
 →Anxiety
 →Tachycardia
 →Tachypnea

Late Signs:Late Signs:

 · Bradycardia
 · Extreme restlessness
 · Dyspnea
 · Hypotension
 · Cyanosis

Emergency!

immediate nursing interventions

 →Raise head of bed
 →Administer oxygen
 →Provide oral suctioning
 →Pain meds or reposition if from pain
 →Assess need for resp. treatments
 →Ensure pulse oximeter is accurate!

FACTORS AFFECTING

PULSE OX ACCURACY

 · Nail polish
 · Poor circulation
 · Cold ongers
 · Patient movement
 · Poor placement

 · Notify MD immediately
 · Complete interventions above
 · Call rapid response
 · Do NOT leave patient!

bronchial/tracheal Bronchovesicular vesicular
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Arterial Blood GasArterial Blood Gas

RESPIRATORY

basicsbasics

Measures acid-base 
balance in body 7.35-7.45pH

valuevalue what is it?what is it? normal rangenormal range

Amount of carbon 
dioxide in the blood 35-45 mmhgco2

Amount of bicarbonate 
in the blood 22-26 meq/ lhco3

Amount of oxygen in 
the blood 80-100 mmhgpao2

Not used to determine ABG; just 

measures oxygenation status

memory trick

Lungs are above 
kidneys so think 
C02 above HCO3

Once you remember
7.35-7.45, just drop the 

7 to get 35-45 for CO2

INTERPRETING AN ABG

Pair this with the above memory trick to remember 
which values are acidic & which are basic

If pH is out of range and CO2
or HCO3 is in range

Write out the numbers & match 
the values to the correlating side

Use the ABA & BAB table

<35 (low CO2) = BASIC

>45 (high CO2) = ACIDIC

use the Tic-Tac-Toe Method

If pH & CO2 in same column, it is respiratory in nature
If pH & HCO3 in same column, it is metabolic in nature

If the pH is NORMAL, determine if it9s 

closer to acidosis or alkalosis

Is the pH acidotic (acid) or

alkalotic (basic)?

Tic-Tac-Toe MethodTic-Tac-Toe Method

Acidic Normal Basic

(ph)

To remember which is which:To remember which is which:
Use ABA & BAB

Uncompensated

pHA

B

A

B

A

B

Regulated by:Regulated by:

lungs & 

kidneys

lungs

lungs

kidneysthink 

base for 

bicarbonate

think co2 

for acid

1

Co2

hco3

<7.35

<35

<22

>7.45

>45

>26

a=acid b=base

Is the Co2 high or low?2

Use the ABA & BAB table

<22 (low HCO3) = ACIDIC

>26 (high HCO3) = BASIC

Is the bicarb high or low?3

4 is it respiratory or metabolic in nature?

exampleexample

7.31

(co2)

67

(hco3)

28

This example is respiratory in nature

5 is it compensated?

If all three values 
are out of range

partially compensated

If pH is normal

fully compensated
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