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Introduction
The term carbon footprint is the total amount of 

greenhouse gas emitted in the atmosphere by an individual or 
by an organization. It is a complex process that causes global 
warming secondary to changes in the earth-atmosphere 
energy balance. As per a study done in 2021, inhaled 
anaesthetic gases contributed to 0.1% of total greenhouse 
gases causing global warming [1]. Inhaled anesthesia gases 
have been shown to emit 5% of acute hospital carbon dioxide 
emissions and 50 % of perioperative department emissions 
in high-income countries [2]. Even though the contribution is 
less, it is still important to talk about it as various strategies 
are available to minimise it. Up to 10,000 meters from the 
ground level is called the troposphere and above it is the 
stratosphere where the ozone layer is present. Tropopause 
divides the troposphere from the stratosphere. Normally, 
the sun emits ultraviolet, visible, and infrared light into the 
atmosphere that reaches the environment and gets re lected 
back through the narrow atmospheric window which is 8 to 14 
micrometers in size. But with greenhouse gases accumulated 
below the tropopause, the infrared light gets trapped with it 
causing heat retention, thereby global warming. There are 
various causes of greenhouse gas emissions and anaesthetic 
gases are one amongst them.

Carbon footprinting in anaesthesia

Greenhouse gases warm the earth by absorbing infrared 
energy and slowing the rate at which the energy escapes into 
space. Each greenhouse gas has two important properties. 
One is the amount of infrared energy that a gas can absorb 
and the other is the lifetime of that gas in the atmosphere. 
Sevo lurane has a tropospheric lifetime of 1.1 years, nitrous 
oxide has 110 years [2]. Based on these two properties, the 
potency of a greenhouse gas can be estimated. The Global 
Warming Potential (GWP) of a greenhouse gas is a measure 
of how much infrared energy the emission of one ton of a 
gas will absorb over a given period of time, relative to the 
emission of one ton of carbon dioxide (CO2). It is measured 
over 100 years so it is called GWP100. For example, if one 
ton of CO2 absorbs ‘X’ amount of infrared energy over 100 
years and if one ton of sevo lurane absorbs ‘130 X’ amount 
of infrared energy over 100 years then sevo lurane is 130 
times more potent than CO2. Des lurane has a GWP100 of 
2540. Carbon dioxide equivalency (CO2e) is the rate at which 
speci ic greenhouse gases are released into the atmosphere 
and is expressed in terms of the relative amount of CO2 
that would have the same global warming effect. Nitrous 
oxide has a CO2e of 1054 kgs while sevo lurane has 44 kgs 
[3]. The relative potency of various anaesthetic gases is 
given in Table 1. Anaesthesia as a speciality contributes 
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tissue of aquatic organisms is seen. ‘T’ stands for toxicity, 
where the drug’s potential to poison aquatic organisms is 
taken note of. Combining all these three features, a scoring is 
given from 0 to 9 where the higher value indicates a greater 
environmental hazard. Propofol the most commonly used 
TIVA agent has a PBT score of 4 [8]. The requirement of 
propofol in TIVA can be minimised by the addition of various 
other agents such as remifentanyl or dexmedetomidine. 
Reducing the fresh gas low from 2 liters to 1 liter can prevent 
a lot of WAG. It requires gas monitoring and a closed circle 
system and is best used during the maintenance phase [9]. 
Regional anaesthesia can be the better of all as it completely 
avoids WAG, uses minimal drugs, and is cost-effective. The 
scavenging system collects WAG from the breathing system 
and discharges it outside in the atmosphere. Suction-applied 
active systems are better than passive systems [10]. Other 
ways to reduce the direct emission of WAG are by completely 
checking the anaesthesia machine every day, assessing it 
for leaks, applying face masks that it properly, avoiding 
volatile agents during pre-oxygenation, and illing vaporizers 
carefully in well-ventilated areas. Energy use optimisation 
can be done by keeping the operating room temperature as 
required for the case, operating room doors to be kept closed 
to prevent temperature loss, avoiding unnecessary runtime 
of computers and lights, and using conductive air warmers 
rather than convection ones [11]. Waste management can 
be done by avoiding single-use devices unless bene icial, 
checking overage and using those items irst, appropriate 
waste segregation to help in recycling, using pre illed 
syringes, and using smaller volume preparation of drugs.

Conclusion
The objective of this article was to see the global 

contribution of anaesthesia towards carbon footprinting and 
various strategies to handle it. Though it is found to be minimal, 
it is signi icant as there are numerous measures to tackle it. 
Various countries have now actively started moving towards 
sustainable anaesthesia and we hope to see the impact of 
these changes in the upcoming years. As an anaesthetist, it is 
important to strike a balance between practicing sustainable 
anaesthesia and providing uncompromised anaesthetic care 
to patients.
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Table 1: Relative potency of various anaesthesia gases.

Anaesthetic 
agent

Infrared 
absorption range 

(micrometers)

Tropospheric 
lifetime 
(years)

GWP100 CO2e kgs 
(container)

Sevo lurane 7 - 10 1.1 130 44 (250 ml)

Iso lurane 7.5 - 9.5 3.2 510 190 (250 ml)

Des lurane 7.5 - 9.5 14 2540 886 (240 ml)
Nitrous 

oxide 4.5, 7.6, 12.5 110 310 1054 (size E)
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