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 Indications for mechanical ventilation include hypoxemia with oxygen supplementation, 
hypercapnia, or if the patient requires excessive work to breathe. Monitoring patients with 
arterial blood gases, pulse oximetry, capnography or observation can be done to determine the 
need for mechanical ventilation. Learning when and how to use a ventilator in the ICU setting is 
extremely important. There are many different settings when using a mechanical ventilator. It is 
not possible to speak about every setting on each of ventilator. So for the purpose of this lecture 
only the most common settings will be covered. 
 The mode of ventilation is the machine setting that will determine the type and frequency 
of breaths given, as well as what causes that breath to be initiated and how each breath ends. 
When referring to the mode of ventilation, it is the same as referring to the control variable, the 
breath type, the breath pattern and all phase variables allowed. The control variable is fixed 
during the delivery of each breath. The two control variables commonly used our pressure 
control ventilation and volume control ventilation. The lungs are inflated to a fixed preset 
pressure in pressure control ventilation. The tidal volume becomes the variable and is affected by 
mechanical properties of the lungs and chest wall.  Pressure control ventilation is typically used 
in very small patients or in patients with primary lung disease. In volume control ventilation, 
each breath has a preset tidal volume that is fixed and the inspiratory pressure becomes the 
variable. 
 The ventilatory breath can be either mandatory or spontaneous. A mandatory breath is 
initiated by the machine where a spontaneous breath must be initiated by the patient. Within the 
mandatory breath classification is assist control ventilation. This refers to the ventilation setting 
that allows the patient to initiate their own breath, but that requires the machine to fully generate 
and terminate the initiated breath to a preset control variable. This setting will make sure the 
patient receives a preset respiratory rate should the patient not triggering enough adequate 
breaths. The spontaneous breath classification is support ventilation.  Support ventilation will not 
allow any spontaneous breaths and they will be overridden by the ventilator.    
 Choosing breath patterns on a ventilator can be challenging. The common options are 
continuous mandatory ventilation, intermittent mandatory ventilation and continuous 
spontaneous ventilation. All breaths are mandatory in continuous mandatory ventilation. 
Mandatory and spontaneous ventilation are combined in intermittent mandatory ventilation. An 
alternative is synchronous mandatory ventilation; this setting allows a ventilator to attempt to 
court a mandatory breast with patient effort. When weaning a patient this setting is helpful 
because mandatory breaths can gradually be reduced to allow the patient the benefit of a slow 
progression of taking over their own breathing again. Continuous spontaneous ventilation will 
require all breaths to be spontaneously generated by the patient with normal ventilatory drive. 
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Pressure support spontaneous ventilation is the setting that can be used to assist the breaths with 
increased airway pressure on the inspiratory side. Assisting the patient with spontaneous 
ventilation and increasing the baseline airway pressure throughout inspiration and exhalation is 
continuous positive airway pressure (CPAP).  The benefits of CPAP include better gas exchange 
and prevention of atelectasis. A similar function on mandatory ventilated patients is positive and 
expiratory pressure (PEEP). 
 Phases of the respiratory cycle can be controlled by the ventilator; these are called the 
phase variables.  Initiation of inspiration and determination of inspiration can be controlled. A 
trigger variable initiates inspiration, is based on something a patient does and can be set to react 
to pressure, flow, or volume. This is called ventilator sensitivity. In this setting, if the patient is 
not triggering breaths, the ventilator can initiate a breath based on a time that is preset by the 
respiratory rate. A cycle variable is a value that is preset to terminate inspiration and can be 
cycled based on time, flow, pressure, or volume. 
 Pressure settings refer to the pressure within the airway at a given point in time.  Peak 
inspiratory pressure (PIP) is the highest point of pressure during inspiration. PIP should not 
exceed 20 to 25 cm of H2O.  Mean airway pressure is the average pressure over the entire course 
of a ventilatory cycle. Almost all ventilators have the option of increasing airway pressure during 
exhalation, also called PEEP. PEEP is the pressure that remains in the airway at the end of the 
breath preventing the complete closure of alveoli. 
 Determining the volume of a breath is calculated by the following.  Tidal volume is the 
amount of gas that moves in and out of the patient in a single breath. The normal calculation is 8 
to 15 ml/kg. Minute volume is the patient's respiratory rate times the tidal volume. Normal 
minute volume is 150- 250 ml/kg/minute.  Tidal volumes are set by adjusting flow on the volume 
controlled patient. 
 Respiratory rate should be started at 8 to 20 breaths/minute and inspiratory time should 
be started at 1.2 seconds and then adjusted as needed to keep the PaCO2 and patient tolerance 
within normal limits. And inspiratory: expiratory ratio (I: E ratio) should be set at a ratio of 1:2. 
 The fraction of inspired oxygen (FiO2) should be started at 100% until the patient is 
stable on the ventilator. Decreasing the FiO2 to the lowest level possible while maintaining 
acceptable oxygenation within the patient should be done as soon as possible. 
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