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Mechanical Ventilation Settings 
Mechanical ventilation provides supportive care until the underlying disease can be treated and 
resolved. Specifically, it supports the process of gas exchange, which includes both alveolar 
ventilation and arterial oxygenation.  

● Invasive positive pressure ventilation delivery includes ETT or tracheostomy tube. 
● Positive pressure ventilators are common in critical care. 

Ventilators assist in movement of gas into the lungs while expiration remains passive. 

In this document: 

• Ventilator settings and cycles 
• Categories of ventilation and indications for each mode 
• Nursing priorities 

Ventilator Settings and Cycles 
● Settings vary with each ventilator mode and determine how each breath is initiated, 

delivered, and ended. 
● Positive Pressure 
● Rate of Flow 
● Volume of Gas 
● Timing for Ventilator Cycles 
● Pressure Within Airways 

Typical ventilator settings the nurse needs to be familiar with:  

● Mode - See below for the different modes 
● Rate - Respiratory rate set on ventilator also known as the frequency 
● Tidal Volume (VT) - Volume of gas to be delivered to the patient in mL. It is calculated based 

on predicted body weight (not actual body weight) and is usually 4 - 8 mL/kg predicted body 
weight. This is considered to be lung protective volume based on the evidence. 

● FiO2 - Fraction of inspired oxygen set between 0.21 - 1.00 (21% - 100%) 
● PEEP - Positive End Expiratory Pressure (see below for description)  
● Pressure Support (see below for description) 



| Mechanical Ventilation 
 
 

 

 

 
MODULE 3.02: CARING FOR PATIENTS WITH PULMONARY DISORDERS: PART 2    2 

 

 

Positive Pressure Ventilation 
The two means of delivering gas flow in positive pressure ventilation are volume and pressure. 
Different manufacturers offer additional modes and variations with specific combinations of 
pressure and volume. 

• Volume Ventilation: Delivers gas at a preset VT and minute volume (volume multiplied by 
rate). 

• Pressure Ventilation: Delivers gas at a preset pressure limit. It may result in a variable VT and 
minute volume. 

Ventilation Modes 
• Ventilator mode refers to the method chosen by the provider to ventilate the patient based 

on the patient's ability to effectively ventilate, their condition, and the goals of treatment. 
• Common ventilator modes are: 

o Continuous mandatory ventilation (CMV)  
o Assist control ventilation (AC) 
o Intermittent or synchronized intermittent mandatory ventilation (IMV or SIMV) 
o Pressure control ventilation 

• Adjunctive settings include: 
o PEEP, also called continuous positive airway pressure (CPAP) 
o Pressure support ventilation (PSV) 

Check your hospital's mechanical ventilation protocols. 

Volume Ventilation 
With volume ventilation modes, the set VT is supplied by the ventilator at a constant flow. 

CMV — Continuous mandatory ventilation  
With CMV, the ventilator delivers breaths at a set VT and rate. For example, the ventilator is set to 
deliver 500 mL 10 times per minute. The ventilator controls all breaths. If the patient attempts to 
breathe, ventilator dyssynchrony occurs causing high intrathoracic pressures and barotrauma. The 
patient may require sedation and neuromuscular blockade to tolerate this mode. 
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AC — Assist control ventilation 
AC ventilation senses a patient's inspiratory effort and completes inspiration on the basis of the V T 
that has been set. The ventilator supports every inspiratory effort. If the patient is unable to assist 
with an inspiratory effort, the ventilator will deliver a controlled breath. For example, the ventilator 
is set to deliver 500 mL 10 times per minute. The patient is breathing a total of 14 times per minute. 
Every breath whether patient initiated, or ventilator triggered, the ventilator delivers 500 mL. 
Patients breathing rapidly may require a different mode or sedation to limit the number of 
spontaneous breaths and prevent hyperventilation. 

IMV or SIMV — Intermittent or synchronized intermittent mandatory ventilation 
IMV or SIMV delivers a set number of breaths at a set VT and synchronizes with the patient's 
inspiratory effort. Breaths the patient takes between the ventilator-delivered breaths are not 
assisted with a set VT. For example, the ventilator is set to deliver 400 mL 10 times per minute. The 
patient is breathing a total of 14 times per minute. Only 10 of those breaths will result in the 
ventilator delivering the full 400 mL. The remaining four breaths will be at the patient's own 
spontaneous VT. 

Modes of Volume Ventilation 
Which mode of volume ventilation do you anticipate for each patient? 

Patient 
 

Patient makes no 
inspiratory effort. 
 

Patient initiates 
breaths and needs 
set VT with every 
breath. 
 

Patient initiates 
breaths but only 
needs set VT for a set 
number of breaths. 

Ventilation Method 
 

CMV 
 

AC 
 

SIMV 
 

CMV provides a set rate and VT regardless of the patient’s inspiratory effort. AC can sense the 
patient’s effort and complete this inspiration with set VT every breath. Finally, the SIMV senses 
patient effort, delivers the total VT for only a set number of breaths, allowing the patient to breathe 
at their own VT for all the other breaths. 
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Pressure Ventilation 
Overview 

Pressure-controlled ventilation modes deliver gas at a preset pressure limit. They may result in a 
variable VT and minute volume. These modes of ventilation are adjusted based on the pressure 
required to ventilate the lungs.   

Pressure Ventilation Methods  

• Pressure-Controlled Ventilation (PCV)  
• Pressure Support Ventilation (PSV)  
• Positive End-Expiratory Pressure (PEEP)  

PCV — Pressure Control Ventilation 
How It Works  

PCV delivers a preset number of breaths, which are augmented by a preset amount of inspiratory 
pressure. This mode is time-cycled to end inspiration and begin expiration.   

Indications  

PCV delivers a set rate of ventilations with a limit on the amount of pressure applied. This mode can 
be used to provide full ventilatory support in patients with noncompliant lungs and poor 
oxygenation, such as those with acute respiratory distress syndrome (ARDS), rising peak inspiratory 
pressure (PIP), and plateau pressures. This mode can be used in conjunction with a reversed 
inspiratory to expiratory (I:E) ratio and is called pressure controlled/inverse ratio ventilation 
(PC/IRV).  

Patients on PCV and PC/IRV may require sedation and possibly neuromuscular blockade to allow 
compliance with the ventilator because this is an unnatural and uncomfortable ratio of inspiration 
to expiration. 

PSV — Pressure Support Ventilation 
How It Works 

PSV provides a set amount of inspiratory pressure when the patient initiates a spontaneous breath. 
The rate and VT are completely dependent on the patient, therefore, patients must be able to 
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spontaneously initiate a breath. This mode of ventilation may be used alone or added to SIMV to 
support patient-initiated, non-VT supported breaths.   

Indications  

PSV is indicated in spontaneously breathing patients:   

• Who are ready to wean from ventilation  
• Who experience discomfort related to increased airway resistance from the endotracheal 

tube  
• As an adjunct to SIMV for support of non-VT supported breaths  

• Pressure support will augment the inspiratory effort and assist in taking a deeper breath to 
reduce an elevated PaCO2 

PEEP/CPAP — Positive End Expiratory Pressure/Continuous Positive Airway 
Pressure 
How It Works  

PEEP/CPAP maintains a preset pressure within the ventilator circuit at the end of expiration. The 
goal of this technique is to prevent closure of the small airways and terminal alveoli during 
expiration, maintaining functional residual capacity and improving oxygenation. PEEP is the term 
used in conjunction with most ventilator modes. CPAP is the term used when it is a stand alone 
mode.  

Indications 

PEEP/CPAP uses:  

• Prevents atelectasis or reverses existing atelectasis due to prevention of closure of the 
alveoli  

• Provides internal stabilization of the chest wall in conditions such as flail chest  
• Improves oxygenation  
• Improves lung volume  
• Commonly set between 5–15 cm H2O (PEEP levels greater than 10 cm H2O may result in 

barotrauma)  
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PEEP/CPAP, continued: 

Match the correct pressure ventilation method to the patient. 

Patient Patient on SIMV 
weaning from the 
ventilator with 
spontaneous VT 250 
mL and SpO2 92% 
 

Patient on SIMV with 
normal PaCO2 and 
hypoxia 

 

Patient with ARDS, 
currently on AC rate 
of 8, FiO2 1.0, VT 450 
mL with hypoxia, 
high PIP and plateau 
pressures 
 

Ventilation Method PSV PEEP PC/IRV 
 

PSV may be used on patients that are breathing spontaneously with inadequate VT to improve 
spontaneous VT. PEEP is used in conjunction with most ventilator modes to prevent alveolar collapse 
and improve oxygenation. Finally, PC/IRV provides full ventilatory support, improves oxygenation, 
and protects lungs from high pressures in patients with noncompliant lungs.  

Combining Pressure and Volume Ventilation 
Modes of ventilation that combine pressure and volume elements are used with increasing 
frequency. Often they are more comfortable for patients, require less sedation, and eliminate the 
need for neuromuscular blocking agents.   

Pressure Regulated Volume Control (PRVC)  
Settings  

PRVC delivers a set VT at a preset rate. The pressure needed to deliver the VT fluctuates between the 
lowest airway pressure setting and the set high pressure limit. The patient can take spontaneous 
breaths. This method can be combined in either AC or SIMV.   

Advantages 

This mode reduces the risk of barotrauma by limiting the high pressure and providing automatic 
pressure weaning. This mode may be set with or without rate control. It may also be used as a 
weaning mode.   
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Airway Pressure Release Ventilation (APRV)  
Settings  

APRV is also known as bi-level or bi-vent ventilation. This mode uses long intervals of high CPAP 
improving oxygenation, paired with short intervals of low CPAP for the exchange of PaCO2. This 
mode creates an inverse ventilation ratio which may result in hypercapnia.   

Advantages  

The patient can breathe spontaneously at any time, making this mode more comfortable than 
typical inverse-ratio ventilation. The exhalation valve is always open, reducing spikes in pressure and 
the risk of barotrauma. This mode is used in patients with poor lung compliance such as in ARDS. 

Nursing Priorities 

What handoff information is required in mechanical ventilation? 
When caring for a patient on invasive mechanical ventilation, every handoff and interdisciplinary 
rounding report needs to describe the ventilator settings currently in use, including mode of 
ventilation, rate and frequency, tidal volume (VT), FiO2, and any additional settings such as positive 
end-expiratory pressure (PEEP) or pressure support (PS), if present. 

Handoff information 

Knowing the modes and methods of mechanical ventilation enables you to evaluate and 
communicate about the patient's response. A ventilated patient's report must always include the 
current ventilator settings and the most recent ABG results.  

The ventilator handoff will include additional specific information like this example:   

• Patient name: Mrs. Kovatchitch  
• Ventilator settings: AC rate of 12, FiO 2 0.4, V T 450 mL, PEEP 5 cm H2O  
• ABG results: pH 7.37, PaCO2 39, PaO2 94, HCO3

- 25, SaO2 98%   
• Breathing 16 times/min, peak airway pressure is 25–30 cm H2O, lungs have few crackles in 

the bases   

You need to assess these settings and monitor the patient response in collaboration with the RT for 
the duration of patient care. 
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Alarm Causes and Nursing Actions 
Overview 

It is important to know likely causes of alarms and the appropriate actions to take so you can 
intervene appropriately. Remember to ALWAYS assess the patient before the ventilator. 

Examine each of the main categories of ventilator alarms:  

• Low volume  
• High volume  
• Pressure  
• Apnea  

Low Volume 
Causes 

Low volume alarms occur when the patient does not receive the preset V T . Causes include 
ventilator tubing disconnection, airway cuff leak or displacement, increased airway resistance, or 
decreased lung compliance.   

Nursing Actions 

Nursing actions for a low volume alarm include first assessing the patient and then the ventilator 
circuit, and reconnecting if needed. A low minute volume alarm alerts you to a change in the 
patient's breathing pattern, and causes for this should be investigated. 

High Volume 
Causes  

High volume alarms can be caused by an increased respiratory rate or V T and are usually caused by 
pain, anxiety, hypoxemia, or acidosis. It can also be caused by patient coughing. 

Nursing Actions  

Nursing actions for a high volume alarm include assessing the patient for changes in breathing 
pattern and addressing the cause of change. For example, when high volume or high minute volume 
is caused by increased respiratory rate related to pain, treating pain is the priority nursing action. 
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Pressure 
Causes  

Low pressure alarms are usually caused by a ventilator disconnect or a leak in the system. 

High pressure alarms occur when the amount of pressure needed to ventilate the patient exceeds 
the preset pressure limit. High pressure alarms can be caused by many patient factors including 
excessive secretions, biting, coughing, gagging, attempting to talk, decreased compliance, 
pulmonary edema, bronchospasm, pneumothorax, or hemothorax. 

Nursing Actions  

Nursing actions for pressure alarms include assessing for the cause of high pressure and intervening 
to correct the problem. 

Apnea 
Causes 

 An apnea alarm occurs when there is no spontaneous respiration within a preset interval.   

Nursing Actions  

When the ventilator is set to a mode in which the patient initiates every breath, nursing actions for 
an apnea alarm include supporting the patient as needed with manual ventilations while seeking 
assistance. Some ventilators have a backup mode to support the patient during apnea, so manual 
ventilation may not be necessary. 
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