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Scenario

P.R., a 61-year-old woman who has no history of respiratory disease, is being admitted to your unit with a diagnosis of pneumonia and acute respiratory failure. She was endotracheally intubated orally in the emer­ gency room and placed on mechanical ventilation. Her vital signs are 112/68, 134, 101° F (38.3° C) with an Sa o of 53%. Her ventilator settings are synchronized intermittent mandatory ventilation of 12 breaths/min (BPM), tidal volume (Vr) 700 ml, Fio2 0.50, positive end-expiratory pressure (PEEP) 5 cm H,O.
1. Describe the pathophysiology of acute respiratory failure (ARF).2


Acute respiratory failure is caused by an abnormality in any of the components of the respiratory system such as a build up of fluid in the alveoli in the lungs. In this case, the leakage occurs as a result of damage to the protective membrane covering capillaries or due to inflammation of  the alveoli and as a result, gaseous exchange in the lungs is compromised. The effects of acute respiratory failure may be hypoxemia and  hypercapnia. Hypoxemic ARF is type 1 respiratory failure and is caused by pneumonia. It presents with low oxygen levels; lower than 60mmHg while the carbon dioxide levels are either normal or they are low. In hypercapnic respiratory failure, the arterial carbon dioxide tension is higher than 50mmHg and there is blood acidosis as a result of the build up of H+ ions.
  			









2. What assessment findings would you expect P.R. to exhibit?  

The patient would exhibit the following clinical presentations on observation; cyanosis of the skin and mucous membranes which would be indicative of hypoxemia. The patient could also be having a painful, persistent and productive cough(green sputum). On auscultation by a medical personnel, crackles could be heard. The patient would also exhibit dyspnea and tachypnea, indicative of respiratory distress, and an oxygen saturation level that is equal to or less than 90% . If carried out, an arterial blood gas test could show an arterial oxygen density that is lower than 60mmHg and a carbon dioxide density that is higher than 50mmHg.
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3. The arterial blood gas (ABG) results drawn in the emergency room before intubation are sent to you. Interpret P.R.'s ABG results.

The P.R.’s pH levels are7.28 which are lower than the normal value 7.35, this is indicative of acidosis as a result of a build up of H+ ions. The Paco2 levels are 62mmHg which is above the normal 50mmHg and is indicative of hypercapnia.The Pao2 levels are 48mmHg which is lower than the normal value 60mmHg. This is indicative of hypoxemia.The oxygen saturation levels are 53%, this is lower than 90% and thus indicative of respiratory failure.The HCO3 - levels of the P.R. are within the normal range.









4. List eight interventions that would be implemented for P.R. and the rationale for each.

1. Endotracheal intubation to ensure that the patient’s airway is open and to allow mechanical ventilation.
2. Mechanical ventilation to meet the ventilation needs of the P.R.; to lower the PaCo2 and increase the PaO2 levels. 
3. Taking an arterial blood gas determination test 15-20 minutes after inducing mechanical ventilation. 
4. Application of high  positive end-expiratory pressure (PEEP)  enough to lower the tidal volume to about 6mL/kg in order to minimize alveolar stress and improve oxygenation in the lungs.
5. Treatment with a respiratory fluoroquinolone such as levofloxacin dosage of 750mg or macrolides such as clarithomyocin dosage of  500mg twice a day for 5 days.
6. Administration of medications such as ibuprofen and acetaminophen to ease symptoms of high grade fever and discomfort.
7. Administer at least 3000mL/day of warm fluids to the P.R. Fluids aid in reducing the viscosity of the secretions and increases the action of the cilia to remove secretions. They also maintain hydration.
8. The P.R. might undergo bronchoscopy and/or thoracentesis to drain pleural effusions in the lungs and prevent the collapse of the entire lung or a lobe of the lung.





                              

                                








5. After the insertion of the endotracheal tube (ETT), how is correct placement verified?  2


Correct placement of the endotracheal tube is verified via obtaining a chest radiograph which should show the position of the tip of the ETT being 5-7cm above the carina in the neutral neck position.
Use of a capnography to determine the amount of exhaled carbon dioxide.
Presence of rapid tachycardia could also indicate correct ETT placement.                                                                         









6. Describe each of P.R.'s ventilator settings and the rationale for the selection of each.
     The P.R.s ventilator settings are as follows; the mode is Synchronous Intermittent Mandatory Ventilation(SIMV) Mode to provide the P.R with partial ventilatory support. The P.R. can take mandatory breaths in between provided ventilation and thus this mode maintains respiratory muscle strength and prevents atrophy.The tidal volume setting is the volume of air inhaled and exhaled from the lungs during breathing. The tidal volume is set at 700ml to prevent barotrauma and volutrauma. 
 The PEEP is set at 5cm to reduce the risk of atelectasis and to shift fluids in the lungs from alveoli to the perivascular interstitial space. PEEP used with low tidal volumes may lower the risk of ventilator induced lung injury. The ventilation rate is set at 12 mandatory breaths per minute. The Fraction of Inspired Oxygen(FiO2) is set at 0.50 to reduce the chances of oxygen toxicity and to improve oxygenation.




7. ABGs are redrawn after P.R. is on mechanical ventilation for 1 hour. What ventilator changes do you anticipate, based on your interpretation of these values? (Select all that apply, and explain your rationale.)
a. Increasing the PEEP to 10 cm
b. Increasing the rate on the ventilator to 16 breaths/min
c. Increasing the tidal volume to 850 mL
d. Changing to continuous mandatory ventilation

      A.The ventilator changes that would be anticipated are increasing the PEEP to 10 cm which would improve compliance and would allow the P.R. to maintain an adequate PaO2 at levels below 60mmHg and to reduce toxicity levels.

8. Evaluate each of the following statements about caring for P.R. or a similar patient receiving mechanical ventilation with an ETT. Enter "T" for true or "F" for false. Discuss why the false statements are incorrect.
1. Administer mandatory muscle-paralyzing agents to keep the patient from "fighting the vent."  “T”
2. Check ventilator settings at the beginning of each shift and then hourly. “T”
3. When suctioning the ETT, each pass should not exceed 15 seconds.”F”Each pass should not exceed 10 seconds as th P.R cannot breathe with the tube in place.
4. Assign an experienced NAP to take vital signs every 2 to 4 hours. “T”
5. Perform a respiratory assessment once per shift.”F”A respiratory assessment is done after every 2 hours.
6. Empty excess water as it collects in the ventilation tubing back into the humidifier.”T”
7. Keep a resuscitation bag at the bedside. “F” Bedside resuscitation bags are sources of bacterial infection in patients.
8. Monitor the cuff pressure of the ETT every 8 hours. “T”
9. Keep ventilator alarms silenced when in the room to maintain a quiet environment. “T”
       10. Change the ventilator tubing every 12 hours.”F” Ventilator tubes should be changed at 24hr- 48hr intervals.


9. You hear the high pressure alarm sounding on the mechanical ventilator and see that P.R.'s Sao is 80%. What are the potential causes of this problem? 
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The potential causes of the high pressure alarm sounding are when a patient coughs or when there is patient-ventilator asynchrony and the patient exhales before the inspiration flow stops. This causes the P.R to get little ventilation.





     CASE STUDY PROGRESS 
As P.R.'s nurse, you are concerned about meeting her needs for fluids, nutrition, oral hygiene, and skin integrity.

1 O. Discuss five indicators that would help you assess fluid status.

1.  Measuring the Extra-vascular lung water of the P.R. Normal EVLW levels are less than 7-10 mL/kg of the body weight. 
2. The elasticity of the skin of the P.R. If the P.R is well hydrated, the skin will fall back to its normal position when released. Decreased skin tugor will indicate loss of hydration. 
3. Assess the capillary refill time of the P.R. to assess the peripheral perfusion. CRT that is greater than 2 seconds indicates poor peripheral perfusion.
4. Auscultate the lungs at the lumbar triangle, coarse crackles will indicate pulmonary oedema while dullness on percussion will indicate pleural effusion. 
5. Assess the eyes for a sunken appearance which would indicate hypovolemia










9. What are your nutritional goals for P.R.? 

My nutritional goals for the P.R. are to provide appropriate daily calories; neither excess nor too little soa s to maintain body weight and lean body mass. 




10. Describe interventions that you could use to assist in meeting P.R.'s nutrition goals. 
To determine the caloric requirements of the patient so as to determine her daily caloric intake and to plan her diet. Employ the Harris-Benedict equation to determine the basal metabolic rate of the P.R.so as to determine her dily energy expenditures and her requirements. Moreover, l would determine the appropriate substrate mix for the P.R. for example, the P.R. might be given 60-70% carbohydrates with 20-30% fats and 1-2gm/kg of proteins daily.the P.R. could also be provided.with omega 3 supplements along with protein rich foods to maintain strong respiratory muscles.











11. The goal related to P.R.'s mouth care is to preserve the oral mucosa and dentition. Identify three strategies for providing oral hygiene with an ETT in place.

 Strategies to maintain oral hygiene with an ETT in place include; 

1. Changing the oral suction equipment and suction tubing daily.
2. Encourage the P.R. to brush her teeth twice daily and suction the oropharyngeal secretions after cleansing.
3. After cleansing, apply a mouth moisturizer to the oral mucosa and the lips to maintain moisture.
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12. What is the rationale for not taking an oral temperature near an ETT? 
  
Taking oral temperature near an ETT may result in inaccurate measurements due to the differential temperatures of the gases that are flowing through the tube and also because the patient is unable to firmly hold the thermometer forming a tight seal.                                                             
                                           
			








13. You assess P.R.'s skin every 4 hours. Identify three treatment goals in relation to skin and positioning. 
Treatment goals in relation to skin and positioning are;

1. Keep the head of the P.R.s bed elevated at least 30 degrees so as to reduce the risk of aspiration and to lower the diaphragm which will promote chest expansion and aeration of segments of the lung.
2. If the P.R. is conscious, she should be encouraged to maintain an upright posture even while coughing as oxygenation is reduced in the supine position.
3. Provide kinetic therapy to the P.R. by slowly rotating P.R side to side between 40-62 degrees.
















14. What four strategies will facilitate the expected outcome of maintaining skin integrity? 

It is important for the P.R.s skin integrity to be maintained in order to prevent the development of pressure ulcers.This can be done by; 
1. Using an adhesive tape to secure the endotracheal tube in the airway. A non-alcoholic barrier wipe can be placed between the skin and the adhesive tape to protect the skin from injury when removing the tape.
2. A soft absorbent foam dressing could be used on both sides of the patient’s face and across the forehead to protect the skin of the P.R. from shearing injury when she is being rotated.
3. Use of a dressing to promote the healing of open wounds that the P.R might have acquired by ensuring the wound is moist.
4. Applying moisturizer to the lip and mouth of the P.R. and not taping any items or to the endotracheal tube. 












15. That afternoon, a powerful storm causes a power failure. What do you do? 

If a power failure occurs and ventilators fail, use a bag valve mask to oxygenate the P.R. or use portable suction devices that run on batteries. 
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