Mod 10 Review

Slide 1001
Know which structures are in the lower vs upper airway. Upper: Nasal (has sinuses to moisten air and produce mucus via goblet cells, and turbinates/conchae for warming air) or oral cavity pharynx (nasopharynx, oral pharynx, and laryngopharynx) then through the epiglottis and the trachea 
Larynx has hard cartilage through it for protection. Thyroid (adams apple) epiglottis covers the opening of the trachea which opens to the vocal cords for sound production and the opening being called the glottic opening into the trachea and the lower airway. C shaped cricoid cartilage maintains the structure anteriorly while allowing compression posteriorly for the esophagus
Lower airway being classified as the trachea going down into the carina as the point of splitting into the left and right main bronchi (right is a straight line down and the left is more horizontal) After the mainstem they branch into the secondary and tertiary bronchi that now have complete cartilage rings. Bronchioles are the most distal bronchi structures before going into the alveolar structures. The bronchioles do not have cartilage on them and are subject to Adrenergic stimulation via beta 2 cells to allow them to dilate. 
Alveoli are sacs of single cell epithelial tissue that are the sites of gas exchange from the inhaled oxygen into the circulation from the surrounding capillary beds. 
Surfactant reduces surface tension of alveoli to prevent collapse
The organ of the lungs is a free moving organ that is only attached medially at the hilum where the main bronchi, pulmonary arteries and veins run in. Right lung has 3 lobes, Left has 2 and a cardiac notch to provide room for the heart. Each lung is surrounded by a pleura that releases serous fluid to prevent friction and damage. The visceral pleura is attached to lung, the parietal pleura is attached to the chest wall and the space between is the pleural cavity or intrapleural space. 
Ventilation= movement to bring air in and out of the lungs vs respiration is the exchange of gasses 
Slide 23 know definitions
Unfortunately know the 4 gas laws or at least be able to pick out their definitions on a test. 
Boyles is the relationship of volume and pressure being inverse. As we increase the volume of our lung space (by contracting our diaphragm and moving it down) this will drop the intra-pleural pressure due to the volume increasing. Since air like in diffusion will move from high pressure to low pressure and this new drop in intra-pleural pressure makes the lungs lower pressures than atmospheric room air oxygen and air will enter the lungs. Vice versa as your muscles relax and the volume of your chest decreases the pressure increases and makes air move from high pressure back out to the atmosphere now lower pressure. 
Think of Henrys as a pop can. It is the relationship of gas dissolving into a liquid state. Under high pressure gas will dissolve into a liquid. Carbon dioxide in a pop can is dissolved in the liquid. When you open the pop can and release and therefore reduce pressure the gas will come back out of liquid as carbon dioxide gas. 
Quiet inspiration uses the diaphragm and the external intercostal muscles (innervated by the phrenic nerve for the diaphragm and the intercostal nerves getting signals from the medulla) When the diaphragm ‘contracts’ it moves downward to open up the volume of the lung, when it ‘relaxes’ it closes the volume of the lungs. Forceful inspiration uses other muscles like the sternocleidomastoid, pecs, and serratus muscles. Quiet expiration is usually passive and relaxes everything. Forceful expiration uses your abdominal muscles. 
Elastic recoil is the tendency for the lungs to return to their pre-inspiratory state. 
Compliance is the ability of the lungs to stretch and visible with chest rise and fall
Know the 4 respiratory volumes and 4 capacities slide 38-40 or at least definition on a test: Tidal volume 500ml, IRV, ERV, RV
Understand the concept of dead air space for when we talk physiology
For transport of gasses we should know the O2 attaches to the iron containing heme group of the hemoglobin and each hemoglobin contains 4 heme groups therefore each hemoglobin will hold 4 oxygen
Know that carbon dioxide can be transported in the plasma, in hemmoglobin but primarily as a bicarbonate ion and know that carbonic anhydrase is the enzyme to convert carbon dioxide to carbonic acid and bicarbonate ions. 
Oxyhemoglobin disassociation curve: relationship between the % saturation of hemoglobin on the Y axis and the partial pressure of oxygen on the x axis. This is a sigmoidal curve that plateaus at the top. Significance of the plateau is that by increasing the partial pressure of oxygen has diminishing returns of the O2 sat. It relates to the fact that at higher partial pressures of oxygen like in the lungs hemoglobin should be fully saturated and want to hold onto oxygen. When blood circulates and is in the periphery the partial pressure is low and want to offload oxygen into the tissues. 
Some factors that can move this curve are a right shift that can happen by acidosis or decreased ph, increased carbon dioxide, increased temperature. What this means is that to maintain the same % saturation of hemoglobin you will require a high partial pressure of oxygen. This is because the oxygen tissue demands are high and your body will prioritize offloading oxygen to tissues rather than keeping it on hemoglobin, however if the patient is not able to maintain a good tidal volume and respiratory rate to gain the extra partial pressure of oxygen then they will not meet tissue demands. 
Medulla and Pons are the respiratory control centres of the brain found in the brainstem. Send signals to the phrenic nerve and intercostal nerves. They receive signals primarily from chemoreceptors that recognize increased CO2 and low pH (acidosis) and signal your body to breath to clear CO2. If this mechanism is failed like in a COPD patient they can rely on chemoreceptors instead for hypoxia detecting low O2. Therefore they will generally have lower O2 saturations of 88-93% instead of 95-100
Slide 1002
Not a lot of testable material on this slide deck this will be a bigger deal for Labs. Will highlight a few points though
Abnormal respiratory patterns can happen with damage, lesions, herniation, stroke to the medulla or pons and could cause Cheyne-Stokes which is an increased rate of breathing with periods of apnea. 
Kussmauls is a form of breathing placing the body in respiratory alkalosis to help combat metabolic acidosis like DKA. This will cause an increased rate (tachypnea) and depth (hyperpnea)
For airway sounds would know that a high pitched sound on inspiration of the upper airway is stridor. For lower airway adventitious sounds of wheezing or crackles would know. Wheezes are whistling sounds primarily on expiration where crackles are classified as fine (like rubing hair in your fingers) or coarse. Quiet is the most ominous sound
Know the Tank Duration similar to IV volume formula for one question on the test and it gives you the tank factor. 
Know the flow rates for the nasal cannula, non rebreather, BVM, 
For C spine precautions do a modified jaw thrust without a head tilt for testing purposes
Contraindications for NPA, OPA
Contraindications for CPAP
