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What and why of low flow anesthesia

Most modern anesthesia machines are equipped with a circle 
rebreathing system which allows for a considerable reduction 
of fresh gas flow (FGF) rates. The real benefits of rebreathing 
techniques become evident only when the fresh gas flow rate 
is reduced to less than half of the minute ventilation of the 
patient, usually to less than 3.0 L/min.

Low fresh gas flow techniques effect the gas kinetics in the 
circle system, especially when FGF is less than 1.0 L/min. 
That makes monitoring of inspiratory and expiratory gas 
concentrations necessary. Comprehensive gas monitoring 
not only ensures patient safety, but also facilitates precise 
gas administration for the patient.

This text describes the general principles of low flow 
anesthesia techniques. It also presents clinical benefits 
modern technology can offer in low flow anesthesia delivery, 
especially when FGF is reduced to less than 1.0 L/min.1

What is low flow anesthesia?
Low flow anesthesia can be defined as a technique where 
fresh gas flow is adapted to satisfy the patient’s need for 
oxygen (about 200 mL/min) and for volatile anesthetics, 
but where excessive FGF may be used to vent unwanted 
components (e.g., nitrogen or methane) to the anesthesia 
gas scavenging system. In addition, there is a special CO2 
absorber which removes expired CO2 from the breathing 
circuit. Typically, based on FGF, the following categories can 
be listed:2

•	 High flow anesthesia uses a fresh gas flow, which is  
close to the patient’s minute ventilation (on average  
3 to 6 L/min in a normal adult).

•	 Low flow anesthesia uses a fresh gas flow of less than 
half the minute ventilation of the patient, which is most 
often less than 3.0 L/min on average in a normal adult.

•	 In	minimal flow anesthesia, the fresh gas flow is reduced 
to 0.5 L/min.

•	 In	closed system anesthesia, fresh gas flow is adapted 
to equal the patient’s need for oxygen and anesthetic 
agents.
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Why reduce fresh gas flows?
Introduction of new volatile anesthetic agents with low 
solubility and low anesthetic potency has emphasized the 
need for reducing anesthetic agent consumption by lowering 
fresh gas flow. In addition to pure economic or ecological 
benefits, low flow may have a positive impact on the quality 
of patient care.

Economic benefits

Over 80% of the anesthetic gases are wasted when fresh gas 
flow of 5.0 L/min is used. Several studies also prove that the 
use of low and minimal flow anesthesia techniques  
can dramatically reduce the annual costs of volatile 
anesthetics. 3,4,5 Typically, the reduction of fresh gas flow 
from 3.0 L/min to 1.0 L/min results in a saving of about 50% 
of the total consumption of any volatile anesthetic agent.

Ecological benefits

High flow anesthesia inevitably results in pollution of the 
environment. Nitrous oxide, for example, is a significant 
“greenhouse gas”, and is estimated to be responsible for 
10% of the greenhouse effect.6 Hence, reduced fresh gas 
flows release a lower amount of anesthetic agents into the 
environment, which results to less atmospheric pollution.

Quality of patient care

Anesthetic gases delivered using high fresh gas flow are 
usually dry and cold, whereas reduction of FGF makes gases 
recirculating in the circle system more warm and humid. 
However, with low FGF the gases repeatedly circulate through 
the CO2 absorber. Consequently, more heat and humidity is 
produced through the chemical CO2 absorption process.

Breathing warm and humid gases during anesthesia is 
beneficial for the patient for several reasons. Typically, warm 
gases maintain body temperature; prevention of heat loss 
during anesthesia also prevents post-operative shivering. In 
addition, the humidification of airway gases prevents airway 
and bronchial drying during endotracheal intubation.

In summary, it can be concluded that low flow anesthesia 
techniques not only provide considerable economic and 
ecological benefits, but may also improve the quality of 
patient care.7,8,9
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Additional resources
For white papers, guides and other instructive materials about 
GE Healthcare’s clinical measurements, technologies and 
applications, please visit http://clinicalview.gehealthcare.com/


