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Key Points: 

1. Patient related indications for ventilatory support include inadequate alveolar ventilation, 
excessive work of breathing and/or hypoxemia. Thoracic surgery and the use of muscle 
paralytics necessitate the use of ventilatory support while patients undergoing 
laparoscopic procedures generally benefit from ventilatory support. 

2. Ventilatory support during general anesthesia can improve alveolar ventilation and 
oxygenation in addition to reducing a patient’s work of breathing and ensuring adequate 
delivery of inhalant anesthetics.  

3. Mechanical ventilators used in conjunction with anesthetic agent delivery systems are 
classified as volume and/or pressure limited. Continuous positive pressure ventilation is 
the most frequently applied mode of ventilatory support during general anesthesia.  

4. The goal of ventilatory support is to achieve arterial carbon dioxide and oxygen levels of 
35-45 mmHg and greater than 100 mmHg respectively. To achieve these targets the tidal 
volume is generally set to deliver 10-12 ml/kg at a frequency of 10-12 breaths per minute. 

 
     The indications for ventilatory support can be considered as either primarily patient or 
procedural driven.  Patient related factors that result in the need for ventilatory support include 
apnea, hypoventilation, hypoxemia, and excessive work of breathing. General anesthetics, opioid 
analgesics and sedatives all contribute to central respiratory depression and as a consequence, 
result in an increase in alveolar and arterial carbon dioxide. While a mild increase in arterial 
carbon dioxide levels are not harmful in normal patients, moderate to severe hypercapnia can 
result in acidemia, and signs of excessive sympathetic stimulation (high heart rate and systemic 
arterial pressures). The impact of hypoventilation on a patient’s oxygenation is heavily 
dependent on their inspired oxygen fraction, with the greatest negative impact occurring in 
patient’s breathing room air.  Hypoxemia can occur independent of hypoventilation as well, and 
certain ventilatory strategies can be used to improve a patient’s oxygenation by minimizing 
atelectasis and ventilation-perfusion mismatching within the lung. A narrowed air diameter, poor 
chest wall (obesity) or diaphragmatic (increased abdominal pressure) compliance and position 
can dramatically increase a patient’s work of breathing and contribute to significant 
hypoventilation.  Procedurally, thoracotomy and the use of muscle paralytics are absolute 
indications for ventilatory support while laparoscopy is likely to sufficiently impair ventilation 
that ventilatory support results in improved patient cardiopulmonary stability. 
     Ventilators can be designed as self-contained units or as components designed to integrate 
with an anesthetic machine. The former tend to be very sophisticated with many ventilatory 
mode options, the potential to humidify the inspired gases and alter the inspired oxygen fraction. 
These properties make them suitable for use in an intensive care setting where patients have 
primary pulmonary dysfunction or have the need for long-term ventilatory support. These 
ventilators can however be used with injectable anesthetic maintenance regimes during surgery if 
required for either the procedure or if the patient’s status warrants the continued delivery of a 
specific ventilatory strategy. Ventilators suitable for integration with an anesthetic machine can 
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be designed as part of the anesthetic machine or as a physically separate unit. The latter offer 
greater flexibility however they are more cumbersome if mobility within a clinic is required. 
Anesthesia ventilators are generally classified on the basis of the major control variable as either 
pressure or volume targeted ventilators. Other important characteristics of a ventilator include 
the power source, drive mechanism, cycling mechanism and bellows type. While critical care 
ventilators have the potential to offer many different ventilatory modes such as continuous 
positive airway pressure or pressure support ventilation, anesthesia ventilators are primarily 
limited to continuous positive pressure ventilation. 
     When using a mechanical ventilator, the typical physiologic targets include achieving a 
PaCO2 of 35-45 mmHg, a PaO2 of greater than 100 mmHg and therefore a hemoglobin saturation 
of 99-100% while maintaining peak airway pressure less than 15 cmH2O. Capnographs, either 
side-stream or mainstream, are excellent monitors to employ on patients receiving ventilatory 
support as they provide continuous information however the impact of the circuit type and fresh 
gas flow rate on the measured end-tidal carbon dioxide values needs to be considered. To 
achieve the physiologic targets mentioned above, typical variables that are either controlled 
(directly or indirectly) on the ventilator and their settings include a tidal volume of 10-12 ml/kg 
delivered at a frequency of 10-12 breaths per minute. 
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