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Respiratory Failure 

 

Respiratory failure exists whenever the exchange of O 2 for CO2 in the lungs 

cannot keep up with the rate of O2 consumption & CO2 production in the 

cells of the body. This results in a fall in arterial O2 tension (hypoxemia) and 

a rise in arterial CO2 tension (Hypercapnia). 

 

Respiratory failure is considered acute if the lungs are unable to 

maintain adequate oxygenation in a previously healthy person, with or 

without an impairment of carbon dioxide elimination and the lung usually 

returns to its normal original states, But in chronic respiratory failure the 

structure damage is irreversible. 

 

Causes of Acute Respiratory Failure (ARF): 

 
a- Intrapulmonary:   

 

- Lower airway and alveoli (COPD, Asthma, Pneumonia…..) 

- Pulmonary Circulation: {Pulmonary Embolism} 

- Alveolar capillary membrane ( ARDS, inhalation of toxic gases, near  

  drowning, drug overdose) 

 

b-Extrapulmonary: 

 

- Brain (e.g. Drug overdose ), Spinal Cord(e.g. Guillain-Barré syndrome ), 

neuromuscular system(e.g. Myasthenia gravis), thorax(e.g. Massive obesity), 

pleura (e.g. Pleural effusion), upper airway.  Obstruction(e.g. Sleep apnea ) 

 

Classification of acute respiratory failure: 
 

Based on the pattern of blood gas abnormality: 

 

1- Type I Hypoxaemic respiratory failure, 

 

 - In which the PaO2 is less than 50 mmHg and the PaCO2 is normal or low. 

 

- The major pathophysiologic mechanisms causing hypoxaemic respiratory 

  failure usually is a combination of ventilation- perfusion (V/Q)  
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  mismatching and right to left shunting. 

 

- Type II Hypercapnic/ Hypoxaemic respiratory failure,  

 

- In which the  PaCO2 >45mmHg, accompanied by a lower than normal  

  PaO2.  

 

- Pathophysiology caused by alveolar hypoventilation. 

 

Pathophysiology: 

 
- Pathophysiology 

Hypoxemia is the result of impaired gas exchange and is the hallmark of 

acute respiratory failure. Hypercapnia may be present, depending on the 

underlying cause of the problem. The main causes of hypoxemia are alveolar 

hypoventilation, ventilation/perfusion (V/Q) mismatching, and 

intrapulmonary shunting.[7] Type I respiratory failure usually results from 

V/Q mismatching and intrapulmonary shunting, whereas type II respiratory 

failure usually results from alveolar hypoventilation, which may or may not 

be accompanied by V/Q mismatching and intrapulmonary shunting.[1] 

 

Alveolar Hypoventilation. 

Alveolar hypoventilation occurs when the amount of oxygen being brought 

into the alveoli is insufficient to meet the metabolic needs of the body.[6] 

This can be the result of increasing metabolic oxygen needs or decreasing 

ventilation.[5] Hypoxemia caused by alveolar hypoventilation is associated 

with hypercapnia and commonly results from extrapulmonary disorders. [1]  

 

Ventilation/Perfusion (V/Q) Mismatching. 
 V/Q mismatching occurs when ventilation and blood flow are mismatched 

in various regions of the lung in excess of what is normal. Blood passes 

through alveoli that are underventilated for the given amount of perfusion, 

leaving these areas with a lower-than-normal amount of oxygen. V/Q 

mismatching is the most common cause of hypoxemia and is usually the 

result of alveoli that are partially collapsed or partially filled with fluid.  

 

Intrapulmonary Shunting.  

The extreme form of V/Q mismatching, intrapulmonary shunting, occurs 

when blood reaches the arterial system without participating in gas 
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exchange. The mixing of unoxygenated (shunted) blood and oxygenated 

blood lowers the average level of oxygen present in the blood. 

Intrapulmonary shunting occurs when blood passes through a portion of a 

lung that is not ventilated. This may be the result of (1) alveolar collapse 

secondary to atelectasis or (2) alveolar flooding with pus, blood, or fluid. [6] 

[7] If allowed to progress, hypoxemia can result in a deficit of oxygen at the 

cellular level. As the tissue demands for oxygen continue and the supply 

diminishes, an oxygen supply/demand imbalance occurs and tissue hypoxia 

develops. Decreased oxygen to the cells contributes to impaired tissue 

perfusion and the development of lactic acidosis and multiple organ 

dysfunction syndrome.[8] 

Clinical manifestations:- 
 

1- Tachypnea (40b/min). 

2- Shallow & labored breathing (dyspnea) 

3- Retraction of the intercostal & suprasternal areas during inspiration. 

4-Widening of alae nasi & contraction of the accessory muscles of  

    respiration 

5- Hypoxemia fails to respond to O2 therapy in case of intrapulmonary  

    shunting, but in hypoxemia due to low ventilation –perfusion ration will. 

6- Cerebral hypoxia (anxiety, confusion, irritability, lack of cooperation,  

    drowziness, mental obtundation. 

7- Hypoxia of the heart (Tachycardia, dysrythmias & hypotension. 

 

Parameter 

 

Hypoxaemia Hypercapnia 

Sensorium - Restlessnes 

- Confusion 

- Poor judgement 

- Coma 

- Headache 

- Altered LOC 

- Coma 

Respiration - Dyspnea 

- Rapid shallow repiration 

------------------------------ 

 

Skin - Circumoral cyanosis 

- Pale skin & nail beds 

- Flushed 

- Warm 

- Moist 

Cardiovascular - Slight hypertension & 

   tachycardia  

                or  

- Hypotension &  

- Hypertension &  

   tachycardia 
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Diagnostic Tests: 
 

1. Arterial Blood Gas Monitoring. 

2. Chest X-ray. 

3. Pulmonary Function Test. 

 

Laboratory investigations: 

 
1. Blood gases 

2. HCT, Hb, WBC. 

3. Electrolytes  

 

Management of Acute Respiratory Failure: 
 

Assessment: 

 

1- Baseline values for:  

 

- Vital signs: 

- Respiratory rate 

- Symmetry of air entry 

- Synchronization of chest movement with the ventilator 

- Blood pressure 

- Premature ventricular contractions, an increase (indication of hypoxemia) 

  or decrease (vagal stimulation)in heart rate 

- Central venous pressure (CVP) 

- Temperature 

- Level of consciousness 

 

2- Need for suction: 

 

- Breath sounds 

- Ventilator humidifier and temperature 

- Hydration status 

- Dynamic ventilator pressures for sudden increases 

 

 

 

  bradycardia 
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3- Hydration &nutritional status: 

 

- Monitor fluid & electrolyte balance 

- Daily weight 

- Intake & output 

- Caloric needs 

 

4- Monitor patient for abdominal distension  

 

- Ph of NG aspirate, Hgb and Hct,  

- Bowel sounds  

- Check stool for occult blood 

 

5- Ventilator parameters: 

 

- Settings 

- Alarms  

- Tubings  

 

6- Artificial way: 

 

- Position 

- Fixation  

- Tape 

- Cuff 

- Tissue around tube 

 

Nursing diagnoses: 
 

1- Airway clearance ineffective 

2- Gas exchange impaired 

3- Fluid volume, more than body requirements 

3- Mucous membrane, alteration 

4- Skin integrity impairment 

5- Nutritional status altered 

6- Communication, impaired 

6- Anxiety  

7- High risk for infection 

 



Critical Care Nursing Theory                                             Respiratory Failure 

 

Dr. Abdul-Monim Batiha-   Assistant Professor Of Critical Care Nursing  

 

6 

 

Management in Respiratory Failure 

Management Principle Therapeutic Intervention 

Establishment and 

maintenance of an 

adequate airway 

• Use oropharyngeal or nasopharyngeal tubes for 

upper airway obstruction during transient loss of 

consciousness. 

• Tracheal intubation may be necessary to prevent 

aspiration, maintain airway patency, and provide 

effective suctioning. 

• Strictly adhere to adequate tracheobronchial toilet 

(i.e., deep breathing, coughing, tracheobronchial 

suctioning) 

Oxygenation • Increase the inspired oxygen (FIO2) concentration 

by administration of oxygen via a Venturi mask or 

nasal cannula. 

• Improve cardiac output, correct anemia, and reduce 

metabolic rates (fever) to improve tissue 

oxygenation. 

• Consider continuous positive airway pressure or 

expiratory positive airway pressure via a nasal or 

facial mask for alert and cooperative patients. 

• Mechanical ventilatory support may be needed in 

more severe cases with refractory and progressive 

hypoxemia. 

Correction of 

 acid–base disturbance 

• Correct pH disturbances: In acute hypercapnia with 

acidosis, improve alveolar ventilation by providing 

mechanical ventilatory support, establishing and 

maintaining an adequate airway, treating 

bronchospasm, and controlling heart failure, fever, 

and sepsis. 

• Consider bicarbonate administration in acute 

respiratory acidosis or metabolic acidosis. 

Restoration of fluid and 

electrolyte balance 

• Prevent excessive intravenous fluid administration 

and, conversely, poor fluid intake. 

• Monitor fluid intake and output closely. 

• Perform daily body weight measurement. 

• Prevent and treat promptly hypokalemia and 

hypophosphatemia 

Optimization of cardiac • Maintain adequate cardiac output. 
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function • Consider use of pulmonary artery catheter for 

accurate hemodynamic monitoring. 

Identification and 

treatment of underlying 

correctable conditions 

and 

precipitating causes 

• Prevent or treat respiratory tract infections (viral, 

bacterial, or fungal). 

• Prevent potential airway obstruction by 

maintenance of proper tracheobronchial hygiene, 

recognize increased tracheobronchial secretions, 

changes in their characteristics, or difficulty in their 

elimination due to various factors. 

• Identify and treat congestive heart failure 

appropriately. 

• Recognize and treat bronchospasm with 

bronchodilators and corticosteroids. 

• Assess for organic or metabolic disorder affecting 

the central nervous system or neuromuscular 

function. 

• Assess tolerance to sedative, hypnotic, and narcotic 

drugs in patients with chronic ventilatory 

insufficiency. In case of a narcotic drug overdose, a 

proper antidote may be administered. 

• Avoid indiscriminate use of oxygen; it may 

potentiate carbon dioxide retention or result in 

carbon dioxide narcosis. 

• Remove air or fluid in the pleural cavity. 

• Prevent and treat abdominal distension by insertion 

of a nasogastric tube. 

• For trauma and surgical patients, assess limitation 

of the thoracic wall movement, ineffective cough, 

immobility, and lack of deep breathing. 

• Control fever and other causes of increased 

metabolism. 

• Assess diaphragmatic fatigue; if present, 

mechanical ventilatory support is indicated to rest 

these muscles and restore their contractility. 

• Promptly identify and adequately treat 

hypophosphatemia, hypokalemia, and hypocalcemia. 

Prevention and early 

detection of potential 

complications 

• Most of these complications occur in mechanically 

ventilated patients  
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Nutritional support • Enteral alimentation is preferred over parenteral 

feeding because bowel wall integrity is maintained. 

• Recommend high-lipid formulas over high 

carbohydrates to limit carbon dioxide production. 

Periodic assessment of 

the course, progress, 

and response to therapy 

• Perform frequent arterial blood gas measurements. 

• Monitor arterial oxygen saturation by pulse 

oximetry. 

Determination of a need 

for mechanical 

ventilatory support 

• Continuously assess the patient’s respiratory status 

and need for ventilator support. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


