Structures of the pulmonary system:
Airways
	Upper- nasopharynx, oropharynx
Trachea (dividing pt. between the upper and lower airways), 
Lower- lungs, alveoli, bronchi, bronchioles
Blood Vessels
	Pulmonary circulation- pulmonary artery/ vein
	B/P low in the pulmonary system 17-18 mm/hg normal (25 early hypertensive range)
Lungs
· 3 lobes on the right- (shorter b/c liver) 
· 2 lobes on the left- (heart takes up the space of the middle lobe of the L. lung)
· Expand and recoil up towards the front of the chest- when we listen to lung sounds on the back = lower lobe – 
· so if a pt. has a problem w/ upper lobe or middle lobe = won’t hear it on the back
· if u hear crackles or abnormal sounds in the front of the pt.’s chest = have quite a bit of fluid in their lungs (b/c you aren’t even listening to the lower lobe)
Chest Wall
· contains the pleural space- fluid between chest wall & lungs- negative pressure (have to use muscles to recoil the lungs, they pull out on own b/c of neg. pressure) 
· inflammation (effusion) of pleural space (lug wall) = signs of early cancer
Media stinum- space between the 2 lungs- where the heart, the great vessels, and the esophagus are located.
Structures:
Larynx- divider of upper and lower airway
Trachea- beginning of lower airway
Nasopharynx- contains nasal turbinate(s) swell to prevent anything from entering lungs, evaluate how swollen are the turbinates, and what is the airspace  
Oropharynx- where the tonsils (lymph nodes) are located also swells to prevent tings from entering into the lungs
Bronchi- conductive area of the lungs, sensitive to things that enter the lungs that shouldn’t be there rejects/ repels things from entering with bronchoconstriction = acute couch  
Gas exchange airways:
Respiratory bronchioles- contain alveoli (basic units of gas exchange) thin, contain cilia (hairs that help to move mucous), 
· goblet cells- produce green mucous when activated- produce mucous to keep foreign body off of the epithelium (actual tissue)
Alveolar ducts- allows the air to pass through the alveoli
Epithelial cells- 
· type 1- structural cells for alveoli- start in embryology 
· type 2- facilitate O2 exchange- 
· cause alveoli to expand during inspiration 
· lower surface tension (able to fill with air and gas exchange is able to occur)
· prevent lungs from collapsing 
Alveoli- oxygenation is the main fx of the alveoli 
· Immune
· Phagocytosis, deposits from lymphatic system- move foreign bodies and infectious materials out of the body through expiration in the lungs
· Pores of Kohn (Between the alveoli)
· Pores that allow distribution of air between all alveoli should be equal 
· 25 mil- 300 mil (adulthood)
Pulmonary & bronchial circulation: 
Pulmonary hypertension-right sided heart failure in a pt. who has pressure that is too high in their lungs (18 mm/hg normal pressure)
· Right-sided heart failure in pt. who otherwise doesn’t have heart failure = pulmonary hypertension
· Structurally- w/ chest x-ray = hypertrophy of the right ventricle (bigger) – abnormal distribution of the heart muscle (pressure problem in their lungs)/
Lung fx:
Gas exchange- 
· Eliminate carbonic acid (HCO2) 
· H= measurement of acidity in our body
· >H = acidic (Acidosis)
· < H = basic (Alkalosis)
· Compensate- trying to get things back to the way they should be:
EX: Metabolic acidosis (2 types)-
Diabetic ketoacidosis & Lactic acidosis
Coming from body not respiratory system
Acidotic b/c blood PH is too acidic = more H in the blood
Lung compensate by breathing more: breath out H
Acidotic = increase ventilation



· Allow O2 to enter
Maintenance of body PH (acid–base balance)
Elimination of water &other toxins
· When body is in heart failure- one of the places that the water ends up is in the lungs, especially if the pressure is high in the pulmonary vein/artery
· If your heart cant pump that level of pressure it will dump it into your lungs  
Body temp
· breathe more – cools body off = increased respirations 
Immune response
· goblet cells- bronchoconstriction
Hormone secretion
· any substance that we can get rid of in our kidney, we can also potentially get rid of in our lungs 
Metabolism
· increased metabolic rate -break stuff down- get what you want and also what you don’t want 
· = more acid = more respirations
Terms:
Hypoxia-low oxygen in the cell 
Hypoxemia- low oxygen in the arterial blood (results from problems with the respiratory system)
	This occurs in the arteries where the O2 should be high and it isn’t.
Control of Ventilation:
Irritant receptors- part of the epithelium in the conductive airways (bronchioles) 
· Causes a cough
· Bronchoconstriction 
· Decreased respiratory rate (RR)
Stretch receptors- within the bronchi and the lungs 
Protective- 
1. dyspnea (feel like you are not getting enough air) = breathe more and deeper…lungs stretch out to expand and get more air = breathing worse 
2. remodeling of the chest wall → barrel chest = spending a lot of time taking deep breaths over and over again
(Stretch receptors supposed to shut down deep breathing but over time they start to fail and this allows chest remodeling to take place)  
Mechanisms of Breathing:
Major and accessory muscles:
Normal- adult (chest) babies <2 (belly)
Abdomen in adults =  	Using diaphragm (accessory muscles)
Hypertrophy of neck muscles 
· major muscles of inspiration-	
1. diaphragm 
2. intercostals (between ribs)
· accessory muscles-
1. sternocleidomastoid – (can hypertrophy)
2. scalene- 
· accessory muscles in expiration-
1. abdominal 
2. intercostals
*pt. with chronic lung disease have more trouble expiring than inspiring – (both = progression of disease) 



Aging in the pulmonary system:
Lose elastic recoil- ability of lungs to recoil back up 
= SOB, dyspnea, exerted more easily 
Stiffening of the chest wall- when growing chest wall is mainly cartilage, when we grow bones become more strong, older= stiffening movement during expire and inspire diminished 
	= tolerate respiratory infections less, can’t expand chest and cough to rid of lungs mucous 
Changes in gas exchange- 
· diminishment of the alveoli – 
· sometimes entire areas where alveoli have collapsed 
· type 1 & 2 cells- less apt to make then as we become older
Increase in flow resistance-
· tightening of the airways- not as smooth as they used to be = not as much expandability 
· tightening of the trachea 
· tightening of the bronchi
Signs and symptoms of pulmonary disease:
Dyspnea- sensation that you are not able/ not getting enough air
		Orthopnea- dyspnea while lying down 
*Paroxysmal nocturnal dyspnea- specific only to lying down at night = heart 
Cough- persistent cough = bronchioles irritated
Tachypnea- increase in respirations beyond what is normal 
Hyperventilation- (not intentional) b/c sensing they don’t have enough O2 or b/c they are acidotic
Hypoventilation- alkalotic cond. 
Hypercapnia- state of respiratory acidosis (pt. is acidotic b/c of failure of respiratory system =	hypoventilation→ b/c of reduces ventilation, body is retaining H+)
Hypocapnia- increased ventilation (problem in respiratory system) → alkalosis = breathed out too much H+
Hemoptysis- bloody sputum 

Abnormal sputum- 
· brown + stinky = bacteria 
· Green + mucousy = goblet cells , immune response → allergies or virus 
· Pink + frothy = pulmonary edema
Cyanosis- indicates hypoxemia in pt. not enough blood in the actual cells
· Decrease in saturation of the hemoglobin 
· Baby at birth = normal b/c of physiologic holes that haven’t closed
· Indicates pulmonary problems
· Indicate problems with the heart or circulation in general 
· Cold or anxious
Pain- persistent over chest wall or respiratory system 
*Acute pain- reason why it started and has a predictable end point 
Clubbing- chronic hypoxemia in pt. = changes in the nail bed
Abnormal breathing patterns- 
· Kussmaul respirations (hyperpnea)- little ↑ in  respiratory rate : huge ↑ in volume (big respirations in and out) 
· Compensating for acidosis : EX: metabolic acidosis → ketoacidosis and lactic acidosis 
· Cheyne- Stokes respirations- back and forth from deep to shallow respirations, and then has periods of apnea (sometimes apnea ↑ a min = ↓ blood flow to the brain).
Hypoventilation- leads to respiratory acidosis (hypercapnia)
Hyperventilation- leads to respiratory alkalosis (hypocapnia)
Conditions caused by pulmonary disease or injury:
Aspiration- passage of fluid and solid particles into lungs (R.↓ lobe = most frequent site)
· Pts. at risk = something wrong with epiglottis or middle airway starting at the upper larynx
· Ineffective working of the cranial nerve 
· Babies- tracheal-esophageal fistula (hole between trachea and esophagus) 	when they eat or drink part goes through hole
Atelectasis- 
· Compression- fluid or something on wall of lungs that causes the compression (EX: fluid, tumor)
Bronchiectasis- abnormal dilation of the bronchi. 
· Imbalance between hormones: ACE (bronchodilator) and bradychiden (bronchoconstrictor) = the bronchi dilated more often than they should be 
· too much dilation = ↑likelihood of inhaling an infection, foreign body
Bronchiolitis (bronchitis)- inflammation of the small airways (bronchioles)
· most likely in children < 3 constant reason for hospitalization in small children
· adults w/ chronic bronchitis or viral infection (RSV virus) 
· SOB, tired, dyspnic 
· children = irritable, fever, poor appetite, dehydration, cannot breathe well
Bronchiolitis obliterans- late stage fibrotic disease of the airways (pulmonary fibrosis)
· can be a complication of pt. with a hx of bronchiolitis 
Pleural abnormalities:
	Pneumothorax- hole in the lung wall. 
Open- injury to the chest wall (stabbing) – do not remove object from chest wall b/c it maintains negative air space. 
Closed-air gets trapped in lungs, collects in pleural space – cannot escape, keep adding more and more air with inspirations = over time push against the mediastinum → push further over onto lungs on other side of chest wall = put in chest tube to release air 
Tension- no injury. Lung has collapsed 
· Common after surgery, chronic lung disease, young male asthmatic pts.
Spontaneous- occurred for no reason 
Secondary- b/c have done something else to lungs/ heart and have created it (bypass surgery)
Flail chest- several broken ribs = pleural space around lungs isn’t stable → 
Breathe in =parts of chest wall sink in 
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