

L&J chp37



6.25.13


L&J Chp 37 – Pulmonary disease
Physiology of ventilation

· Factors that affect ventilatory pattern: arterial CO2 tension, arterial pH, arterial O2 tension, pulmonary stretch and upper airway receptors, thermoregulation, sensory input, emotional factors

· Principal ventilatory receptors and sensors

· Peripheral carotid-body chemoreceptors (bifurcation of the carotid arteries), respond to oxygen and pH

· Central chemoreceptors (ventrolateral aspect of the medulla oblongata), respond to CO2 and pH

· Receptors sensing stretch, irritation, and proprioception in the lungs, airways, and muscles of respiration

· Anesthetics alter ventilation by relaxing muscles of respiration and/or altering the sensitivity of receptors to carbon dioxide

Effects of drugs on ventilation

· Atropine/glycopyrrolate – decrease airway resistance via direct airway dilation, atropine increases dead space by dilating the larger bronchi, increase viscosity of airway secretions
· Phenothiazines – minimal effects at therapeutic doses b/c RR decreases by Vt increases, do not alter threshold of central response to CO2 but decrease the maximal response

· Alpha-2 adrenergic agonists – vary in pulmonary depressant effects, 

· high doses cause cyanotic mm b/c decreased tissue blood flow increases capillary transit time. This increases oxygen extraction and thus increases the amount of reduced Hgb. 
· Benzodiazepines – typically minimal respiratory depression

· Opioids – directly depress respiratory centers causing a decrease in RR and Vt, also increase the threshold and decrease the response to increased CO2
· Panting may be caused by stimulation of the respiratory centers or alteration of the thermoregulatory center

· Barbiturates – respiratory depressants, decrease both RR and Vt, depress the cartid-aortic chemoreceptors, increase the threshold and decrease the response to increased CO2

· Ketamine – do not alter laryngeal reflexes, increase salivation and respiratory secretions

· May have apneustic pattern (prolonged pause after inspiration)

· Propofol – respiratory depression similar to barbiturates, can be avoided by limiting the rate of administration

· Etomidate – may cause dose-dependent respiratory depression, can be avoided by limiting the rate of administration

· Inhalants – increase RR but decrease Vt with overall decrease in MV
· Increases the threshold at which CO2 triggers spontaneous ventilation

· Nitrous oxide – minimal respiratory depression but generally avoided in respiratory patients b/c it requires high inspired concentrations which can result in hypoxemia

Anesthetic considerations

· Extrapulmonary dysfunction – inability to expand lungs properly
· Intrapulmonary dysfunctions – impairment of gas diffusion across alveoli

· Four categories of respiratory dysfunction

· I – dyspnea does not occur with exertion

· II – dyspnea occurs with moderate exertion

· III – Dyspnea occurs with mild exertion – high anesthetic risk

· IV – dyspnea occurs at rest – high anesthetic risk

· Blood gas analysis while breathing low and high FiO2 can assess the ability of supplemental oxygen to improve PO2 and calculate a pulmonary shunt fraction

· PaO2:FiO2 ratio
· If possible delay surgery/anesthesia in patient with significant lung disease

· Recommendations

· Preoxygenate for 5-7 minutes

· Sedation to avoid stress while handling – ace has minimal respiratory depression, butorphanol can produce respiratory depression but it has a ceiling effect beyond which further doses do not produce further depression

· Rapid induction with rapid and accurate endotracheal intubation

· Maintain with inhalant

· Caution with nitrous oxide

· Monitor SpO2, EtCO2 and ABG

· Assisted or controlled ventilation is preferable unless resolving pneumothorax is present

Controlled ventilation

· Three methods to control a patients ventilation
· Hyperventilate patient to decrease PaCO2, Anesthetic level can be increased, Patient can be paralyzed

· Five components can be adjusted in controlled ventilation

· Peak airway pressure, Mean airway pressure, Length of inspiratory phase, Length of expiratory phase, I:E ratio

· Decreased lung compliance will increase the peak airway pressures needed to expand the lungs

· Mean airway pressure most closely correlates with decreases in CO
· To minimize cardiovascular alteration the inspiratory phase should be shorter than expiratory

1. Nitrous oxide produces minimal respiratory depression, why should it be used cautiously in patients with respiratory disease?
2. List five factors that can affect ventilation pattern:

3. Which of the following is true regarding anesthesia in a patient with respiratory compromise

a. Rapid induction of anesthesia is preferred to allowing several minutes of preoxygenation.

b. Diaphragmatic hernia, pneumothorax, and flail chest are examples of extrapulmonary dysfunction
c. Category III respiratory dysfunction is characterized by dyspnea at rest

d. Assisted or controlled ventilation is always preferred in a patient with respiratory compromise. 

4. List three methods to control a patients ventilation

5. Describe an apneustic breathing pattern

