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Trachea is about 5 inches long and 1 inch in diameter.  “U” shaped cartilages keep it open.  Trachea bifurcates into the right and left main stem bronchi at point called carina.  Very sensitive area and when stimulated with suctioning catheter, causes vigorous coughing.



Main stem bronchi subdivide several times to form lobar, segmental and subsegmental bronchi and lead to alveolar sacs



Bronchoconstriction = decrease in diameter of airways



Bronchodilation = increase in diameter of airways



The entire respiratory airway before bronchioles only serves as a conductive pathway and does not part-take in gas exchange.
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1st rib is apex of lungs



Trachea bifurcates around angle of Louis.



image1.jpeg

Upper lobe
of right lung Hibs:
Right main

bronchus

Left main
bronchus

Upper lobe

Middle lobe of left lung

Lower lobe

Lower lobe
! Parietal

pleura

Diaphragm
Visceral
pleura

Pleural
space














image5.emf
Alveoli



Small sacs that form the functional unit of lungs



Collagen



Elastic fibers – found in alveolar walls to help 

with elastic recoil



Surfactant



Tidal volume
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Alveoli 

– contain elastic and collagen fibers.  

- Allows for the stretching of the membrane when air comes in and allows for elastic recoil to push air back out.  



Surfactant

comes from type II alveolar cells

- A lipoprotein that lowers the surface tension in the alveoli, reduces the amount of pressure needed to inflate the alveoli and decreases the chance of collapse





TV = normal amount of air inspired during normal breathing = 500 ml
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Blood Flow and Alveolar-Capillary 

Membrane
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Blood flow 

deoxygenated blood goes from right ventricle through pulmonary artery to lungs. 

Alveolar capillary membrane is a network of interconnecting capillaries around the alveoli where oxygen and carbon dioxide are exchanged through diffusion.  

Then oxygenated blood goes to pulmonary vein to left atrium and left ventricle and pumped through tissues.
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300 million alveoli



Surface area for gas exchange is about the size of a tennis court



- Atelectasis- The collapse of alveoli (see B above, compared to A which is healthy alveoli)



– Thickening of this membrane impairs normal gas exchange.  (diseases such a pulmonary edema or fibrosis)
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Chest Wall



Structures of the chest wall = thoracic cage, 

pleura, and respiratory muscles

– Thoracic cage – protects the lungs, heart and great 

vessels

– Pleurae



Visceral layer



Parietal layer



Intrapleural space



Diaphragm + phrenic nerve supplies.
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Chest Wall

Structures of the chest wall = thoracic cage, pleura, and respiratory muscles

Thoracic cage – protects the lungs, heart and great vessels

Pleurae

Visceral layer

Parietal layer

Intrapleural space

Diaphragm + phrenic nerve supplies.
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The thoracic cage is made up of 24 ribs (12 pairs) and the sternum

Pleura

- Visceral layer lines the lung and fissures/tissues

Parietal layer lines the chest wall, inside of the thoracic cavity. 

Parietal has sensory pain fibers and the visceral does not 

Space between with 20-25 ml of fluid.  

2 purposes of fluid- 1) lubrication which allows layers of pleura to slide over each other during breathing and 2) increases cohesion between the pleural layers, thereby facilitating expansion of the pleura and lung during inspiration.  

Fluid from this space drains into the lymphatic system; Accumulation of increased fluid is termed pleural effusion

Diaphragm 

– major muscle of respiration along with external intercostal muscles, sternocleidomastoid, and scalene muscles

- During inspiration these muscle contract pushing the abd down, increasing intrathoracic volume and decreasing the pressure causing chest expansion and the lungs to fill with air

Phrenic nerve 

Diaphragm functions through impulses of the phrenic nerve

Connected to the spinal cord at level of C3-C5

spinal injuries above C3-C5 can impair ventilation
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Physiology of Respiration



Ventilation = inspiration & expiration 

together

– Movement of air in and out of the lungs



Elastic recoil = tendency of the lungs to 

recoil or reduce in volume after being 

stretched or expanded



Compliance = ease to which lungs expand

– Decreased

– Increased
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Physiology of Respiration

Ventilation = inspiration & expiration together

Movement of air in and out of the lungs

Elastic recoil = tendency of the lungs to recoil or reduce in volume after being stretched or expanded

Compliance = ease to which lungs expand

Decreased

Increased









9

- Ventilation is involuntary process.  

- Movement of air depends on pressure gradients between the atmosphere and air in the lungs. 

- If puncture in the pleural space, lose this negativity in pressure gradient and the lung collapses (pneumo)



Elastic recoil 

– allow chest to passively decrease in volume.  

- Elastin fibers are found in alveolar walls, bronchioles and capillaries



- Compliance = ease to which lungs can expand.  

A measure of elasticity of the lungs. 

Decreased lung compliance = difficulty expanding or inflating lungs

	-ex: cystic fibrosis, pneumonia, pulmonary edema, pleural effusion, ARDS, sarcodosis 

Increased lung compliance = alveoli lose elastic recoil and alveoli overinflatted

	- ex: COPD



Sitting a patient upright increases lung compliance
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Physiology con’t



Diffusion = Exchange of gases across 

alveolar-capillary membrane.



Perfusion = blood flow to organs/tissues



ABG – assesses:

– gas exchange at alveolar level 

– acid – base balance
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Diffusion = Exchange of gases across alveolar-capillary membrane.

Perfusion = blood flow to organs/tissues

ABG – assesses:

 gas exchange at alveolar level 

 acid – base balance
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Diffusion = exchange of gases between alveoli and blood

	-Moves from high area of concentration to lower until an equilibrium is reached



Perfusion = enough blood flow or hemoglobin to allow transport of gases



- Need both ventilation and perfusion to be adequate for adequate gas exchange.  V/Q ratio is how this is termed.



We will talk about the ABGs at a different time 
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Control of Respiration



Medulla 

↔

spinal cord 

↔

phrenic nerve 

↔

respiratory muscles



Chemoreceptors – located in the medulla, 

aortic arch, and carotid arteries



Mechanical receptors – located in lungs, 

upper airways, chest wall and diaphragm
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Control of Respiration

Medulla ↔ spinal cord ↔ phrenic nerve ↔ respiratory muscles

Chemoreceptors – located in the medulla, aortic arch, and carotid arteries

Mechanical receptors – located in lungs, upper airways, chest wall and diaphragm
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Respiratory control 

– medulla in brain  

- Cortex allows for voluntary control of respiration – ie holding breath.



Central Chemoreceptors located in the medulla / Peripheral Chemoreceptors located in aortic arch and carotid arteries

Respond to changes in ion concentration

Increase concentration increases resp rate

Decreased concentration decreases resp rate 



Chemoreceptors respond to PaCO2 and Ph levels – located in aortic and carotid bodies and based on the CO2 and Ph level the respiratory system will increase or decrease



Mechanical receptors

Located in the lungs, upper airway, chest wall, and diaphragm

stimulated by irritants, muscle stretching, and alveolar wall distortion.

Signals sent through vagus nerve to brain and keeps lungs from over expanding.
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Respiratory Defense 

Mechanisms



Filtration of air



Mucociliary clearance system



Cough reflex



Reflex bronchoconstriction



Alveolar macrophages
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Filtration of air = nasal hairs filter large particles inspired from the air

Mucociliary clearance system 

Completed below the level of the larynx

about 100 ml of mucous is secreted per day by goblet cells and submucosal glands (traps particles) 

the cilia (trachea & bronchioles) help project the mucous up and out

This system works like an escalator to move secretions up the tracheobronchial tree to be expectorated.

Cough reflex 

a protective reflex action that clears the airway by a high-pressure, high-velocity flow of air.  

Only effective in removing secretions above the large or main airways. 

 Secretions below this level must be moved up by mucociliary action and then coughed out with this reflex

Reflex bronchoconstriction 

– in response to inhalation of irritating substances– strong odors like perfumes, lotions

Alveolar macrophages 

phagocytize inhaled particles such as bacteria when it gets into alveoli.  

Alveolar macrophage activity is impaired by cigarette smoke 

the smoker who is employed in an occupation with heavy dust exposure is at a high risk for lung disease
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Lewis, Ch. 26, Table 26-4, p. 504
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DIFFERENCES

Respiratory System
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Differences
in Assessment Findings
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1 Chest wall compliance
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Assessment of Respiratory System: 

Subjective Data



History – gather subjective data

– Demographic data

– Chief complaint



Dyspnea, cough, sputum, hemoptysis, wheezing, stridor, 

chest pain

– Symptom analysis 



Onset, location, duration, characteristics, aggravating & 

relieving factors, timing, setting, severity

– Past health history  



Frequency of upper and lower respiratory problems, 

allergies, and childhood diseases

– Vaccinations – influenza, pneumovax

– Major illnesses, surgeries, and/or hospitalization

– Current medications 

– Tobacco Use
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Symptom analysis 
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Current medications 
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Dyspnea = SOB, Hemoptysis = bloody sputum

Health History

Ex. Upper Resp. Diseases- colds, sore throat, and sinus problems

Allergies- discuss precipitating factors or triggers and the severity of the reaction

	- ex- medication, pollen, mold, pets			ex. Runny nose, wheezing, and chest tightness

- Ex Lower Resp. Diseases- asthma, COPD, pneumonia, and TB



-Influenza is a yearly vaccine in the fall



Major Illnesses

Discuss additional health problems that affect the resp. system,  Ex- CHF and HIV

Current medications 

- beta blockers, aerosols, inhalers, theophylline, antihistamines,  antibiotics, ACE inhibitors, OTC, and oxygen use

- Name, dose, frequency, length of time taken, side effects, and purpose of medication





Assessment of Respiratory System:
Subjective Data

Htory —gatersibpciedats
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Health History Questions



Do you smoke? How much? 

Quit?



How does your breathing 

affect your self-care abilities?



Have you had a flu shot? 

Pneumonia shot?



Are you ever short of breath 

during exercise? At rest?



Do breathing problems cause 

you to awaken at night?



Any pain with your shortness 

of breath?
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Health History Questions

Do you smoke? How much? Quit?

How does your breathing affect your self-care abilities?

Have you had a flu shot? Pneumonia shot?	

Are you ever short of breath during exercise? At rest?

Do breathing problems cause you to awaken at night?

Any pain with your shortness of breath?
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Cues to Respiratory Problems



Shortness of Breath (Dyspnea)



Wheezing 



Pleuritic Chest Pains



Cough



Sputum production



Hemoptysis



Voice changes



Fatigue
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Assessment of Respiratory System: 

Objective Data



Vital Signs



Physical examination

– Inspection 

– Palpation

– Percussion

– Auscultation
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Assessment of Respiratory System: Objective Data

Vital Signs

Physical examination

Inspection 

Palpation

Percussion

Auscultation
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Inspection

- assess the nose  & mucus membranes (patency,symmetry,drainage,color,moisture,lesions,or bleeding) 

Tonsils (color and size) & Gag reflex & Lymph nodes (tenderness or swelling)

Rate, depth, and rhythm  (use of accessory muscles, tachypnea) (I:E= 1:2)

Cheyne-Stokes (inc. rate followed by apnea), Kussmal (rapid deep)

Skin Color & Clubbing – Normal 160° angle, clubbing-angle flattened, >180° 

Posture and Spinal Curvature (up right, kyphosis, scoliosis, lordosis)

Palpation 

Check trachea for midline position & Symmetrical chest expansion

 tactile fremitus = abnormal vibrations (palm of hand on chest wall, patient says “99” )

increased fremitus with pneumonia, lung tumors, pleural effusion, 

decreased with barrel chest

Percussion

– resonance normal sound heard (low pitched)- Checks density of the lungs

– compare side to side

Auscultation 

- Normal breath sounds vs. adventitious breath sounds

– in and out of mouth

side to side comparison listening to full respiration (insp. and exp.)





Assessment of Respiratory System:
Objective Data

Vital Signs

Physical examination
Inspecton
Palpaton
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Clubbing
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Normal Physical Assessment of 

Respiratory System (Table 26-8)



Nose- symmetric with no deformities. Nasal mucosa 

pink, moist with no edema, exudate, blood, or 

polyps.  Nasal septum straight.  Nares patent 

bilaterally.



Oral Mucosa- light pink, with no exudate or 

ulcerations.



Tonsils- not inflamed or enlarged.



Pharynx- smooth, moist, and pink.



Neck- Trachea midline. No cervical nodes palpable.



Chest- Anterior-posterior (AP) to lateral diameter 

1:2. Respirations nonlabored at 14/min. Excursion 

equal bilaterally with no increase in tactile fremitus.  

Percussion resonant throughout.  Breath sounds 

vesicular without crackles, rhonchi, or wheezes.
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Nose- symmetric with no deformities. Nasal mucosa pink, moist with no edema, exudate, blood, or polyps.  Nasal septum straight.  Nares patent bilaterally.

Oral Mucosa- light pink, with no exudate or ulcerations.

Tonsils- not inflamed or enlarged.

Pharynx- smooth, moist, and pink.

Neck- Trachea midline. No cervical nodes palpable.

Chest- Anterior-posterior (AP) to lateral diameter 1:2. Respirations nonlabored at 14/min. Excursion equal bilaterally with no increase in tactile fremitus.  Percussion resonant throughout.  Breath sounds vesicular without crackles, rhonchi, or wheezes.
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RR 12-20 not 14/min.





Normal Physical Assessment of
Respiratory System (Table 26-8)
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Percussion Sounds 

(Table 26-6)



Resonance- low-pitched sound heard over normal lungs



Hyperresonance- loud, lower-pitched sound than normal 

resonance heard over hyperinflated lungs (ex. COPD and acute 

asthma)



Tympany- drum like, loud, empty quality heard over gas-filled 

stomach or intestine, or pneumothorax



Dull- medium-intensity pitch and duration heard over areas of 

“mixed” solid and lung tissue, such as over top area of liver, 

partially consolidated lung tissue (pneumonia), or fluid-filled 

pleural space



Flat- Soft, high-pitched sound of short duration heard over very 

dense tissue where air is not present, such as posterior chest 

below level of diaphragm
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Percussion Sounds 
(Table 26-6)

Resonance- low-pitched sound heard over normal lungs

Hyperresonance- loud, lower-pitched sound than normal resonance heard over hyperinflated lungs (ex. COPD and acute asthma)

Tympany- drum like, loud, empty quality heard over gas-filled stomach or intestine, or pneumothorax

Dull- medium-intensity pitch and duration heard over areas of “mixed” solid and lung tissue, such as over top area of liver, partially consolidated lung tissue (pneumonia), or fluid-filled pleural space

Flat- Soft, high-pitched sound of short duration heard over very dense tissue where air is not present, such as posterior chest below level of diaphragm
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Percussion Sounds
(Table 26-6)
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Common Assessment Abnormalities 

(Table 26-7)



Inspection

– Pursed-lip breathing

– Tripod position; orthopnea

– Accessory muscle use; 

intercostal retractions

– Splinting

– Increased AP diameter

– Tachypnea

– Kussmal Respirations

– Cyanosis

– Finger clubbing

– Abdominal paradox



Palpation

– Tracheal deviation

– Altered tactile fremitus

– Altered chest movement



Percussion

– Hyperresonance

– Dullness



Ausculation

– Fine crackles

– Coarse crackles

– Rhonchi

– Wheezes

– Stridor

– Diminished or absent breath 

sounds

– Pleural friction rub

– Whispered pectoriloquy, 

bronchophony

– Egophony
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Common Assessment Abnormalities (Table 26-7)

Inspection

Pursed-lip breathing

Tripod position; orthopnea

Accessory muscle use; intercostal retractions

Splinting

Increased AP diameter

Tachypnea

Kussmal Respirations

Cyanosis

Finger clubbing

Abdominal paradox

Palpation

Tracheal deviation

Altered tactile fremitus

Altered chest movement



Percussion

Hyperresonance

Dullness

Ausculation

Fine crackles

Coarse crackles

Rhonchi

Wheezes

Stridor

Diminished or absent breath sounds

Pleural friction rub

Whispered pectoriloquy, bronchophony

Egophony
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Whispered Pectoriloquy- increased loudness of whispering noted during auscultation with a stethoscope on the lung fields 

-presence of lung consolidation, which could be caused by cancer or pneumonia

-say “99”



Bronchophony- the phenomenon of the patient's voice remaining loud at the periphery of the lungs or sounding louder than usual over a distinct area of consolidation, such as in pneumonia

-type of pectoriloquy

-say “99”



Egophony- an increased resonance of voice sounds heard when auscultating the lungs

-often caused by lung consolidation and fibrosis (noise across fluid)

-while listening to the lungs with a stethoscope, say the letter "e." 

-heard as higher pitched sound that sounds like the letter "a."







‘Common Assessment Abnormalties
(Table 26-7)

i
i
i
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Diagnostic Testing (Table 26-10)



Pulmonary Function Test (PFT)



Pulse oximetry



Arterial blood gases



Skin testing



Ventilation-Perfusion lung scan (V/Q)



Chest x-ray (CXR)



CT scan, MRI, and PET scan



Exercise testing
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Skin testing

Ventilation-Perfusion lung scan (V/Q)
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CT scan, MRI, and PET scan

Exercise testing
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PFT

checks lung volumes to diagnose,monitor,and determine effective treatment

Hold bronchodilators for 6 hours before test

ABG

–Checks gas diffusion and acid – base balance.  Blood thinner-hold pressure to site for 10 minutes after

V/Q scan

– assesses lung ventilation and lung perfusion – DX of PE, infarction fibrosis and emphysema.  

-Inject and inhale radioisotope and take films while dye traveling.

CT scan (with or without IV dye– based on renal function) 

– hold glucophage for 48 hours after dye – causes lactic acidosis when combined with the dye.

PET (positron emission tomography) 

- used to diagnose benign vs. malignant cells. 

- Malignant cells have an increased uptake of the IV glucose prep.

Skin testing to check for allergies and TB

- TB- interdermal injection on forearm & site evaluated 24, 48, & 72 hours

- positive reaction-raised or indurated area greater ≥ 5mm in size

Exercise testing 

– monitor SP02 6 minutes while patient walking (determine need for home O2)







Diagnostic Testing (Table 26-10)
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Peak flow meter used for at home monitoring of asthma symptoms and severity



Patients do this at home to determine if they need PRN dosing of a short-acting bronchodilator (rescue med) or need to go to hospital.



image1.png

FIGURE 61-11 Use of a peak flowmeter to measure peak ex-
piratory flow volume. The client stands and exhales into the
mouthpiece. Normal peak flow values for adults are based on
age, gender, height, and underlying lung disorder. Normal val-
ues range from 300 to 700 L/min but are best assessed com-
pared against a client’s baseline values.
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Diagnostic Testing cont.



Bronchoscopy



Pulmonary angiography



Specimen collection

– Sputum, nose, and throat cultures

– Thoracentesis

– Lung Biopsy
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Thoracentesis

Lung Biopsy











24

 Bronchoscopy

NPO 4-8 hours before procedure & until gag reflex returns after procedure

Local anesthetic given- Scope passed down into the airway to visualize, remove mucous plugs, biopsy, and cauterize

Pulmonary angiography 

– invasive, catheter via groin

inject dye and monitor through pulmonary vasculature – looking for PE. 

Post procedure care – pulses, sand bag, bed rest. – conscious sedation given – VS pulse ox, peripheral circulation checks

Sputum

-collected early a.m- sputum plentiful/concentrated & before antibiotic

-Needs to be in sterile cup

-C+S- obtain by expectoration, suction (induced), bronchoscopy

-Acid-fast – collect 3 mornings in a row

-Nose cultures done to check for influenza & Throat cultures for strep.

Thoracentesis

-sitting up leaning over bedside table, Local anesthetic, Remove pleural fluid

Lung biopsy

 – can be done with VATS or bronchoscopy 

- Use to obtain tissue specimens or for diagnosis of tumor related illnesses

- May see some blood tinged sputum after







Diagnostic Testing cont.
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‘Sputum, nose, and ot ubres
Thorsaniess

Lung Bipsy
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Respiratory System 



Purpose of Respiratory System 



Upper airway – nose, mouth, pharynx, 

adenoids, tonsils, epiglottis, larynx, 

trachea 



Lower airway – main stem bronchi, 

bronchioles, alveoli, (lungs)



Right vs. left lung
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Essential functions of respiratory system include:

Primary purpose- supply oxygen to tissues throughout body

Remove CO2 – waste product of metabolism

Filter and humidify air that enters lungs

Removes particles and debris via mucus and coughing





Upper airway – consists of nose, mouth, larynx, pharynx.  Nose helps to filter out debris with hair like projections called cilia.  Nose helps to humidify the air breathed via the turbinates in the nasal cavity.  Pharynx is divided in 3 sections, nasoharynx, oropharynx, and larngopharynx. Epiglottis lies above the larynx.  Epiglottis is a leaf like structure that closes over larynx during swallowing to prevent aspiration into trachea/lungs. Vocal cords are located in the larynx. 



Lower airway – extends from trachea, to main stem bronchi, segmental and subsegmental bronchi, terminal bronchioles, and then alveoli. 



Right vs. Left- Right lung 3 lobes, left 2.  Right main stem more vertical and shorter and wider then left, more aspiration to right and ETT to right lung.
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