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Abstract 
Mechanical ventilation is a crucial aspect of respiratory care in intensive care units (ICUs). This 
essay explores the different types and techniques of mechanical ventilation used in ICUs to provide 
respiratory support to critically ill patients. The essay discusses various modes of mechanical 
ventilation, including conventional ventilation, non-invasive ventilation, and high-frequency 
ventilation, along with their benefits and limitations. The methodology section provides an 
overview of the literature review conducted to gather information on mechanical ventilation. The 
findings highlight the importance of selecting the appropriate ventilation strategy based on the 
patient's condition and the goals of therapy. The discussion section delves into the challenges 
associated with mechanical ventilation, such as ventilator-associated lung injury and ventilator-
induced diaphragmatic dysfunction. Furthermore, the limitations of mechanical ventilation and 
recommendations for improving respiratory care in ICUs are addressed. In conclusion, this essay 
emphasizes the significance of mechanical ventilation in managing respiratory failure and 
improving patient outcomes in critical care settings. 
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Introduction 

Intensive care units (ICUs) play a vital role in managing critically ill patients, including those with 
respiratory failure. Mechanical ventilation is a cornerstone of respiratory care in ICUs, providing 
life-saving support to patients who are unable to breathe adequately on their own. Mechanical 
ventilation delivers oxygen to the lungs and removes carbon dioxide, maintaining proper gas 
exchange to support vital organ function. This essay examines the types and techniques of 
mechanical ventilation used in ICUs to optimize respiratory support and improve patient 
outcomes. 
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 Mechanical ventilation is a critical intervention in intensive care units (ICUs) to support patients 
who are unable to breathe adequately on their own. There are several types of mechanical 
ventilation and various techniques used in respiratory care in ICUs. Here are some common types 
and techniques : 

Types of Mechanical Ventilation : 

Volume-Controlled Ventilation (VCV): 

In VCV, the ventilator delivers a set tidal volume with each breath, regardless of changes in airway 
resistance or compliance . 

Pressure-Controlled Ventilation (PCV): 

PCV delivers breaths at a set inspiratory pressure, allowing for variable tidal volumes based on 
lung compliance . 

Pressure Support Ventilation (PSV): 

PSV assists spontaneous breathing efforts by providing a preset level of pressure support during 
inspiration. 

Continuous Positive Airway Pressure (CPAP): 

CPAP maintains a continuous positive pressure in the airways throughout the respiratory cycle, 
often used to support spontaneous breathing. 

Bi-level Positive Airway Pressure (BiPAP) : 

BiPAP provides two levels of positive airway pressure – higher during inspiration and lower 
during expiration . 

Techniques in Respiratory Care : 

Lung-Protective Ventilation: 
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Utilizing low tidal volumes (around 6 mL/kg predicted body weight) and limiting plateau pressures 
to reduce ventilator-induced lung injury . 

Prone Positioning : 

Turning the patient onto their stomach to improve oxygenation in acute respiratory distress 
syndrome (ARDS) . 

Neuromuscular Blockade: 

Temporary paralysis induced by medications to optimize ventilator synchrony and reduce oxygen 
consumption. 

High-Frequency Oscillatory Ventilation (HFOV) : 

Delivers very rapid breaths at small tidal volumes, often used in severe ARDS cases . 

Extracorporeal Membrane Oxygenation (ECMO) : 

Provides cardiac and/or respiratory support by using an external pump to circulate blood through 
an artificial lung . 

Airway Pressure Release Ventilation (APRV): 

Combines CPAP with brief releases to lower airway pressures, allowing for improved 
oxygenation . 

Weaning Protocols : 

Structured approaches to gradually reduce ventilator support as the patient's condition improves. 

These techniques and types of mechanical ventilation are used based on the patient's condition, 
underlying pathology, and response to therapy. Always consult with a healthcare professional for 
specific recommendations and considerations in the care of critically ill patients. 

Methodology 

A comprehensive literature review was conducted to gather information on the types and 
techniques of mechanical ventilation in intensive care settings. The search included databases such 
as PubMed, MEDLINE, and Google Scholar, using keywords such as "mechanical ventilation," 
"intensive care," "respiratory care," and "ventilator-associated complications." Relevant articles, 
reviews, and guidelines published in peer-reviewed journals were selected for inclusion in this 
essay . 

Findings 

Mechanical ventilation in ICUs encompasses various modes and techniques tailored to meet the 
individual needs of patients with respiratory failure. Conventional ventilation, also known as 
volume-controlled or pressure-controlled ventilation, is the most commonly used mode of 
mechanical ventilation in ICUs. It delivers predetermined tidal volumes or pressures to support 
gas exchange in patients with acute respiratory failure. However, conventional ventilation may be 



Tec Empresarial | Costa Rica, v. 6 | n. 2 |   2024 

540 

 

 

MECHANICAL VENTILATION: TYPES AND TECHNIQUES OF RESPIRATORY CARE IN INTENSIVE CARE  

associated with ventilator-induced lung injury, barotrauma, and volutrauma, emphasizing the need 
for vigilant monitoring and adjustment of ventilator settings. 

Non-invasive ventilation (NIV) is another valuable tool in respiratory care, providing ventilatory 
support without the need for endotracheal intubation. NIV is often used in patients with acute 
exacerbations of chronic obstructive pulmonary disease (COPD), cardiogenic pulmonary edema, 
and respiratory distress due to pneumonia. NIV can improve oxygenation, reduce work of 
breathing, and prevent the need for invasive mechanical ventilation in selected patient populations. 
However, NIV may not be suitable for all patients, particularly those with severe respiratory failure 
or hemodynamic instability. 

High-frequency ventilation (HFV) is a specialized mode of mechanical ventilation that delivers 
very small tidal volumes at rapid rates, minimizing lung injury and barotrauma. HFV is used in 
patients with acute respiratory distress syndrome (ARDS) and refractory hypoxemia, as it can 
promote alveolar recruitment and improve oxygenation. Despite its potential benefits, HFV 
requires expertise in ventilator management and close monitoring to optimize outcomes and 
prevent complications . 

Discussion 

Mechanical ventilation is a life-saving intervention in critical care settings, but it is not without 
risks. Ventilator-associated lung injury, including barotrauma, volutrauma, and atelectrauma, can 
occur due to high pressures, excessive volumes, and repetitive alveolar collapse. Ventilator-
induced diaphragmatic dysfunction is another common complication, leading to respiratory 
muscle weakness and weaning failure in mechanically ventilated patients. Strategies to minimize 
ventilator-associated complications include lung-protective ventilation, use of sedation protocols, 
and early mobilization to prevent muscle deconditioning. 

Despite advances in mechanical ventilation technology and strategies, challenges persist in 
optimizing respiratory care in ICUs. Patient-ventilator asynchrony, ventilator-induced lung injury, 
and weaning failure remain significant hurdles in managing critically ill patients requiring 
respiratory support. Tailoring ventilation strategies to individual patient needs, implementing 
lung-protective ventilation strategies, and promoting early mobilization and rehabilitation are 
essential components of comprehensive respiratory care in ICUs . 

Limitation and Recommendation 

While mechanical ventilation has revolutionized respiratory care in intensive care settings, it is not 
without limitations. Challenges such as ventilator-associated complications, weaning failure, and 
prolonged ventilation duration can impact patient outcomes and increase healthcare costs. To 
address these limitations, healthcare providers should focus on personalized ventilation strategies, 
multidisciplinary care teams, and continuous monitoring to optimize respiratory support and 
improve patient outcomes. Additionally, research to identify novel ventilation techniques, prevent 
ventilator-associated complications, and enhance weaning protocols is essential to advance 
respiratory care practices in ICUs . 
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Conclusion 

In conclusion, mechanical ventilation is a critical component of respiratory care in intensive care 
units, providing life-saving support to critically ill patients with respiratory failure. Various modes 
of ventilation, including conventional ventilation, non-invasive ventilation, and high-frequency 
ventilation, offer tailored strategies to optimize gas exchange, prevent complications, and improve 
outcomes in patients requiring respiratory support. Despite the challenges associated with 
mechanical ventilation, advancements in technology, evidence-based practices, and 
multidisciplinary care approaches can enhance respiratory care in ICUs and promote better patient 
outcomes. Continued research and innovation in respiratory care are essential to address 
limitations, optimize ventilation strategies, and improve the quality of care for critically ill patients 
in intensive care settings. 
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