
Carbon footprint from volatile anesthetics: first experiences in 
a Berlin hospital within a European benchmark project

How to calculate Anaesthetic gases consumption
Medical gases are delivered in pre-filled cylinders, the ultimate fate of the contents is to be emptied in the atmosphere as there is no filter in 
the anaesthetic machine to filter the exhaled anesthetic gas
Metabolism of inhalational anaesthetic agent is minimal 
CO2e calculator for inhalational agents 

Background 

In general anesthesia the use of anesthetic gases is widely spread:
Nitrous oxide, Sevoflurane, Desflurane and Isoflurane.
All have a very high global warming potential (GWP) and are persistent
in the atmosphere for a long time. Compared to CO2 their GWP vary
from 130 for Sevoflurane to 2540 for Desflurane.

Setting 

A pilot project gathering 6 European hospitals in 6 countries
(Sweden, Poland, France, Spain, Portugal and Germany) funded by
the European Climate Initiative (EUKI) was started to benchmark the
use of anesthetic gases in the different hospitals and provide data
about their carbon footprint from the use of volatile agents, based
on a CO2e calculator for volatile agents from the Sustainable
Development Unit of the National Health System in the UK.

Our institution: Vivantes Klinikum Neukölln is a 1219 Beds general
hospital with 17 operation theatres performing about 21000
procedures per year.
The use of nitrous oxide has already been reduced, and is not
available in the gas mixture in the operating rooms any more but
only in the maternity ward.
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Results

We assessed the volume of each gas for the year 2016
Isofluran is still widely used despite its ozon-depleting effect, Nitrous
oxide is also used frequently in the maternity ward

Contact: Isabelle Chaix. isabelle.chaix@vivantes.de

Perspectives

Ø Inform anaesthesiologists about the impact of their daily work
habits

Ø Encourage other hospitals to benchmark their use of anaesthetic
gases

Ø Explore possibilities to reduce the use of volatile agents during
general anesthesia:

- perform low flow anesthesia to minimize the need for “new” gas
and mostly reuse the exhaled gas in a nearly closed circuit
- use Total Intravenous Anesthesia instead of volatile agents
- use alternative to general anesthesia as regional anesthesia
Ø Try to reduce our emissions about 20%
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Reducing the carbon footprint of 
anesthetic gases

Litres CO2e (Tonnes) Percent of total CO2e

Isoflurane 93 71 24

Sevoflurane 32,75 6 2

Desflurane 58,32 216 71

Anaesthetic N2O 0 0 0

Portable Equanox N2O 0 0 0

Maternity Manifold Equanox N2O 60 9 3

Total Nitrous Oxide 60 9 3

TOTAL 302 100
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