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• Are we responsible for the gas we pass.



Background



Anthropogenic Climate Change
• WHO calls climate change the greatest threat to global health in 
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Anthropogenic Climate Change

• Intergovernmental Panel on Climate Change: 
– Warming of the climate is unequivocal and unprecedented: the 

atmosphere and ocean has warmed, large amounts of snow and ice 
have diminished, sea level has risen, and green house gas (GHG) has 
increased 

– Total radiating force is positive and has led to an uptake of energy 
by the climate system 

– Human influence is clear. This is evident from the increasing GHG, 
positive radiative forcing, observed warming, and understanding the 
climate system 



CMA = Canadian Medical Association

Medical Literature

• 2015 Lancet Commission on Health and Climate Change gave nine 
recommendations, including empowering health professionals to make 
positive environmental changes 

• Doctors Without Borders:  
"Climate change is the greatest global health threat of the 21st century, so it is 
incumbent that physicians take a stand to protect their patients" 

• CMA policy paper:  
"Health care professionals should act within their professional settings to 
reduce the environmental impact of medical activities and to develop 
environmentally sustainable professional settings" 



JAMA = Journal of the American Medical Association

Medical Literature

• Journals:  American Family Medicine, British Medical Journal, Academic Emergency 
Medicine, Pediatrics and American Academy of Pediatrics 

• JAMA :  
"Clinicians have a powerful and unique opportunity to engage the nation by framing the 
crisis as a health imperative" and to reduce our carbon intensity and energy consumption at 
home and at work  



Anesthetics and Global Warming
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• Anesthetic gases are strong greenhouse gases. 

• Anesthetic gases are present in miniscule concentrations versus the 
anthropogenic CO2 from global fossil fuel combustion
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• Radiative forcing (RF) is a measure of how an agent alters the balance of 
incoming and outgoing energy in the atmosphere. 

• Halogenated organic compounds produce 10-15% of the anthropogenic RF 
of climate.

GLOBAL WARMING POTENTIAL
• CO2 = 1 
• Methane = 21 

• N2O = 298 
• Sevoflurane = 130 
• Desflurane = 2540



• Radiative forcing (RF) is a measure of how an agent alters the balance of 
incoming and outgoing energy in the atmosphere. 

• Halogenated organic compounds produce 10-15% of the anthropogenic RF 
of climate.

• Radiative forcing (RF) is a measure of how an agent alters the balance of 
incoming and outgoing energy in the atmosphere. 

• Halogenated organic compounds produce 10-15% of the anthropogenic RF 
of climate.

• 7 hours in OR 

• 2% SEVOFLURANE = 40 km 

• 6% DESFLURANE = 1920 km

Equivalent driving





• Radiative forcing (RF) is a measure of how an agent alters the balance of 
incoming and outgoing energy in the atmosphere. 

• Halogenated organic compounds produce 10-15% of the anthropogenic RF 
of climate.

• Results are the first so-called “top-down estimates”—based on actual 
atmospheric measurements—of how many metrics tons of each anesthetic 
were released into the atmosphere in 2014 

• Flask samples from remote sites in Northern Hemisphere 
• North Pacific samples aboard an icebreaker research vessel 
• High altitude observatory in Switzerland as an "Atmospheric footprint" 
• South Korean research station in Antartica



• Radiative forcing (RF) is a measure of how an agent alters the balance of 
incoming and outgoing energy in the atmosphere. 

• Halogenated organic compounds produce 10-15% of the anthropogenic RF 
of climate.

• Radiative forcing (RF) is a measure of how an agent alters the balance of 
incoming and outgoing energy in the atmosphere. 

• Halogenated organic compounds produce 10-15% of the anthropogenic RF 
of climate.

• Total emissions 2014 : of the 4 anesthetics,  80% Carbon Dioxide equivalent 
stemming from Desflurane
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• 12500 cases per year excluding cataracts 

• CO2 eq (CDE) for Sevoflurane is 132,000 km for $91,600 in 2016 

• CO2 eq (CDE) for Desflurane is   3,190,000 km for $96,670 in 2016
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Health Sciences North, Sudbury ON



• In 2013, 35 million Canadians produced 721 Mt CO2eq 
• 20.6 tonnes per capita. Individually release 5-9 tonnes CO2eq 

• In 2006 Govt of Canada challenged each individual to reduce their 
impact by one tonne (One tonne challenge as seen on Rick Mercer!) 

• For 225 work days of 7.5 hours , switching from Desflurane to 
Sevoflurane reduces your impact by 105 tonnes.
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ELIMINATING DESFLURANE CAN DRAMATICALLY 
REDUCE  YOUR INDIVIDUAL CARBON FOOTPRINT



Carbon Footprint of taTME at HSN

• Reviewed all taTME cases Jan 2017 to June 2018 at HSN 

• CDE and KmDE were calculated using YALE Gassing Greener app 

• Time to reach Aldrete score >9
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• Educational Sessions 

• Warning stickers on 
Desflurane vapourizer 

• Removal of vapourizer on 
machines 

• Forcing Function: remove 
Desflurane from formulary



Reduction of GHG emissions from HSN 

• Reduced annual GHG emissions by 
over 700 tonnes CDE 

• Reduced budget of Anesthetic agents 

• No change in morbidity nor mortality 
discovered and no change in time to 
discharge from recovery room. 



We solved the problem, right?



Pricing Carbon a better Forcing Function? 

• 2020 $30/tonne CDE: 

• Sevo increases $1.48 / bottle 
• Des increases $26.82 / bottle 

• 2030 $170/tonne CDE: 

• Sevo increases $8.39 / bottle 
• Des increases $151.98 / bottle 

• 2016 purchased 624 bottles 
Sevo and 832 bottles Des
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Inhaled Anesthetic Scrubbing
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ASK OF POLITICIANS 

• Anesthetic gases be added to GHG 
inventory and thus subject to 
carbon pricing mechanism 

•



Carbon footprint

• 2-2.5% of total GHG from Canadian coal plants 

• Potential to reduce 1 Mt CDE ( 730 Mt total) but big reduction in 
anthropogenic radiative forcing


